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51«I 'ilt vic^W ’}f«lfl?l Ttil ^1 

'Slt^^l C^wfl CTt^f^'^l 2t^^lt9It^ "’jff-’lfwn" 

*I’C^ I ^T’»t’J^« ?ft5 Cftl’® C^tl^ ^’W 

^l 5 si ?tt^ viit nf^n^ c^twi, 's-r? 

*ifii6?« c»iw1?i ^r«i 

^ '8 ^9( CT(U1>? ®n?l 5’ ®Tt»J C?TC9n 

^1 f’l^'?' ; Mfi, 'ST’t I »1^IW 

>a^'> 'flt ?rt^9| 's^FSi:^ '«iWf«i'® 

4JT‘|^|tailT? 55P»1 501 ®i5|, ^®1^Tfn 

f^f53« ^<86^ C5TC9I1 ^ 6^ ^^1 m S1 ; 

’®C^ »£lt|f ^ ^ «, 5it«. 'D^ 4t «t‘R»nc^^ 

?f?f«, c?i;w ^5(-^<f n’pt ?|rs Stks, "1^?- 
tf%5T»l« CTt I ^lt*fl 

niftf cnt' 5 T 5 ^1 5111 

*i5«f 45 ^<.»!f%, 55 ^<1 A'lA 45 

45* 45W1 4t fell '^5115^ I 

4t 5tl^ ^f«lff5 ?fe5tt55 515 45fg fli5 f^W 
^1C5|t5511 ^5—C5 51*5 «T‘t'55 I 



■2tt% 'SJTCf iTfirl I ^t?[ j?1 -il^jat 

c«fc^ ’tt^’Tf^, ftfsj^T'si, 

f^fpas ^t?i 4i^pf% I viiw?! Ji^c^ ^tceil 

^tm »t1^-f5|®TW5 ^t^Cf— 

5llt^fBf^'85ir?f ( Bacteriology ), SfSJf 

^Tf^ ( Botany ), f?r^C5 ( Zoology ) i 

'srf^rftff^ ®Tji c^, f csitcsf i 

'aiC^'*F '«t'3 «^8 ^'C?( «ltC»rf^^1 ?J5f, CT? 

( Anatomy ), ntff?ifaF?i 

f^pfw'S9|f^ (Physiology ), 9^ 

vfi'? twtsfftf ( Embryology ), c*rt’TPrt=?'5i:w?t 
vat'&Tusifa (Entomology), ’1tf'*lW3 ^«t1 
(Ornithology); *t^ ‘a«5ir*ril 

( Pjvolution), ^t»rfl?aF5i 9W c?r?if%^ 

( Heredity ) t^rlfir i 'sjt? c?f“r 5(1, <ii? 

'siWW? 

'5(Tcw—^5^1 s(t« '®(Pitw?i «t5( I -a? 

«(>«•«(« «rfc5rf55n 'sitcn w’? 

fs^l cif«tC5i c5(t, f%?ic? 

f%t»(^»tc^ ^c5(Tftm ^^1 *rfC5 I 

aT'f^’f^c^ c^-f?s5tc;iii ?c9csi 

aT'r«'9 ^®lf5 I aJT'TS^ ^tc«rf5g1 

^«t5( ?i^cii?( 'srrcf, 'atc^ic^^ ^fn^i 
^ 'S(TC9IT5^1 ’pfir m, ^ ( Botanist ), 



( Zoologist ) ^ ( Anthropo¬ 

logist )—5tat 

c?TC3ii, ^‘nC*!? sff?rl 65ic^ #1 S’fTca. ^Tc<f^ 

■Sfcsf! C^twl C^»t 'Sltc^ f% JTl I inz^ a«(t5lt 5iT^ ^-g? 

(?\ <2W,—stt«\ ^ I 'fit 

'Siw?! c^twi aT%f?«> fjfC'S 

cnc?ic5!l ^ ^5Tt6St? 

«J?Ff^ ^’l, ^TCVf? 
f^Sf ??f 'SJtCf, afc^lft ^1 C^W9, 

^’ca w«(i atc5 i 

^ c«f^c^ art I ctRt c^, ^g^iTc^t »!55? « m 

c^tcsi-a ac^jc^t f^Tt^si, cat^ 

«t I 59 t: 5 ^TCJf?! 

•2tf^'^‘| ^51 C?0? 5C9Tt5 J?1 

c^ft^i I w^gsH—c^fmt^ 

Jir>srt?g C6^5 '^TasTf^t *tf3C?IW3 »ltif1 sm 

«rf^t«^1 a^st 

^at 'sjT^tasfT?! ^iwi arc^ «ni?re^3 a?rf»i i 

15? « agsT'Q ^fgatm scsit^. ff4^ 

f?^tw ^1 fVf C5?l ^51 C4Cf >5? I 
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f^fsa 1 ^iT9:’i? ^Tahi 

fjICil ^inc»lf3511 ^1 'S'® CfTc5l « vS^fS- 

31T3 ^■gsjpf^^T?! ( blood corpuscle ) ?ic=ir i^C'? cn <TJ!1 

*tTC?l I >S^ cti't^l 5I!:*<I ^T»ffT^ *• ’I'V 5?t5T 

3'5'^f‘i^l »lt«1l1 —^T?C5»t va^-i^f5 ?'5'- 

C^Tl&l I VITC3Tf%?T3 '«ITi:^l1 CfTC^I 

^1 ai c?Tt9t '<itc^ ^"*1 «’C3 i 55 

C5C5 ^TC51 C5K&1 s’f5T^ ^ttf f5^5 I 5:? C^1 

r.5TC?T5 5f<11 I ’5'?5 s:?! 

—c»l? ^C»t5 ®t?WT>15 ( Dinosaur ) 51 Jin?!sc-55 
( Mammoth ) ^51 esc? 5^^iTCsi C5 f^f-i 

®tT^?1 515 ?T5 v5^->il^&1 515T5 Si fspc^fl-s C5f»[ I 

•J^il '6951 «rf5 ii’ ?S 1 , «:<(<. 3»’» 5C"5« 

'sifn^ I 55c;55 mwi f^cs 55 ^ 55 ?^ 5 T 5 

^C5, 5T51 C5C5t5 ^t5T? ?1 5?1C^ ’TfC? t ?T5T5 ^5S«5 
5WI9 5^51TF5 ^5 ^5 I >i!555T5 C5tTC511 i1TC?51 -S 

r5f?5T5T^1 ^C5 v^CSi 5ft5;i5f;9lT5 ^afsai CHC5 ^T5TIW5 5^ 



•sit'll 


f^f$3 ^Tfsil 'SITC5 '«!T?Tt i 



>. £'T?Tffa5Tf^^ "BltWTJi?! 

I 

vatif?! ^ *iT<^i I •sura^nfftii »i c*i «iiTf5[=5i 

( Amoeba ), -siT? sfBsT ’‘rTfff%^ 5;gjj*>pfg cjj ?iT 5 ? 

C^:tl1 « '<!T=*C'® ’ITM, 

^1 m'>i ^1 I "I'PP ^T?l ^'fS>IT^ 

'^U f®f?t, ^*n 'StT3 ?tf3E, 1^3 ^^11 

«?•! ^TCf I t&, *lt«l3 ^1 C5lT?t?t 

’$^1^ C^T«fT5 I >iHif?l filT*! 'SlSIif^ filT*! 

Wl' ^?C«T f^g ^^1 C?TC9It ^1, 2}TC*f5 sr^Pnsf^ ^ I 





ASIC'S ^?*wH ; ’sinr 

4iT%?l1 ^C^5C<5 *tt« ; ^T3T»fTf f% 55JTC^?rl 

*rfc? I 'attest c^ cn«?i c^ftsn jti, 

^TWI ^C9I1 C^^VS I 

^f^itii c»r<ic9t cif^? «rT%5rft3!^t f^t»R 

'SITC5 : 

( > ) C*tt»l »1t^1 £W^ I 

(^c<*ic^ ^‘stf ^fs 

( ® ) stlc^ ’5T'5T3 

'sT?t ^’£?i 'sitwi srf% 1 




^T&csr C&f^ ’*lf’®w?( ct^ ®ft»fcsi fT^ 
C^W Vt'al 5»m5j tt6£^ «ltr^, 'Sltf^ C^£5l 
vii »1T^1 ^ 

st'jra^ I 5r^si citTf?i ■^rfsitiw^ 

1 aim*! -, c5mc^ 

^'u\ m c^tmem 

^1 m£?j tc55 ^1 m ’®iim^ m 5itf«i m^m^ 





'SJI^T^ ^c? 9lT^Tt^ «tT«*C^ I 

Jisj Jisjg a^I’F ^1 C?TC^ *fTW I BT?lf^^ CVfC^ 

«|T^J?1 ^l^'Jl 'aif^^rs ^C<1T5W ’tft ^1 C^^lt^l ^flw, 
’«)i:5^5F ^T^lTW? ®TSI?T5 CS)t I «»TC«T1- 

i!T®1-»f^^l, ®5T-?T'9?1. ^T^SfY-esT?! ^1 

J^CW '8»t>lTC«RI C»Cf3 C^ fJt’jB n’S!% ^1 

X 

'srrsj^i <iYf% I CT-«fs«:^ «5il 

m WWl, csic^ ^®S^1 5P^fel, ■sitfS^ ^'ITQ‘1 
^ iat Ji^ ■'rrfii’tTft^ '5if«^c'$ ^t^iTtw? "ift? 5 ^ 

f^B5, ^1 f¥ ISPSJ? «I55^ I 

lYTSC??! ^«f1 >il'5^«l ^9I5i;si 31% «? « 

C^tCiTl SI C^TCSI J\T^1 SI Ctf? I '5tnfs^t?f 

vii^fB ( cell) c^Tcst^tjs fns fwtYi 

C«ff51 CW-SYrl C^l C^ ^T?l ^’c?j 

C^C^f 1 «-C^CSl »TYl»(T5 ■S5T9tTCSl 

c^fn9iTtcYt?i *<^1 ^Y?i vaVf ’ic^^ 

\'5C'3 >a^*-. ap'S'n •IT^T^ '®T5|'®f^ ?{C9 

■»ti:'5 I ^ncs?l ntW3 -a^fB t*!*!! ( mnscle ) c^tB 

cBcs ctc*Y ciVH ?rff 'a^ atc^ aj^T? s*?cf 

cvf'sri c^iBi ^grfifc’F fK'^c^ cB^cs 



«rrc«rij 


C5tM cncsi f^si ^1 C^ 

5Sfc^ 5111 5|S8rf?'ff5r$t^ 1^535 ^i 

»rt^l ««il *Ri«r ^^1 sj’csr; 

<211'®!^ C’^C^f »ltSl frc? «rfC^ I 

*It^1 ®TCS?^ 

^iT^Pi CT«iii '5(T?i?ii c5tt«r cif^rc^ nt^ =11, Jit'll c^ c<f9 
■SI ^T5K^ c^tcsi ^5itw^ 'siufl'i^'i fifc^ c«f^c« I 

^TC9)1 Ctf^l ^TC^ 

’Tf^ric^i I 


( Katabolism ) 'Q ( Anabolism ) 

trrt ^51 ^9»; B’C5T %?, c^5T cfcff, ^5(n 

*t’c^ ■af^ ^<ic^ '«iTfV I 

>if^^ ■>?? ^rfC’ft '««T^TWiJ CB^I 

om^ I ■tf%' '*151 c»lt ’F? 

^51, ^^R«ft?l*l ^5)1 *ftC5 I 

^ sjg, ^ 

^5 I 

nf^ 'srf5itctf5 ^tc5 5rf5iT5i a^t*t *fT5 i 

c«tc^ 'stTC^n '*115 fe'ST*f "t% >i)C»l I 

'sit^Ttn 5C5C5, ^15 ■flC^T'1 





I *11?IW f^flif%- 

^■rf% «t9itc^, 5t5iiwi f% 

«i^ 'sjtrw 5t9it^t^ ’(c^i *tfii’rf*» 

'srtm I 

'«ITI5I1 ^*t f^^I'S. 5T'5t'« ctR 

c?i^f%5F *t*rfi<? 

’IC'<T, I C?tC5l1 «l^tC"ra 

f?if%a ^n, “rf^ ’stcf *(^1 \ 

'5lt»6^ cut >i|^ »tf^C^ 'a»3 »tf^C^ 

c^Tc^ CMf^ I Jitfft ^ vi)^?. '5rf^i?ii ^Bgt 

^?ic9it c»it *rtfti I 

f^cn ^5t »t?(5( 3F?jfg «fg, 

Bsiv-tfwc^ *ff^«(^ ^CB? I ftra '5itc5ii ^Bitt t 

c*(ctt®i 6t»iTt I '5(gr 

« 

^ C^^rf^ '®TW ^’C?l 

^t«tT« 5C5t--C5It^?f tt«Fl ^Nt^l ’irsl I 

Jit^ita 'ii’Pt ?re«(j nf^ *lfFtcs<i 'sitcg ^ '2i'5rf*t 

*ttt CJfR 'Sfil '»l?| >I5(C!|^ ?(C»0 ^-5t9 

Tjttsi '^f^aR 5t«T ^ I 

ac^i’p *iifrt<^ ^«<i ‘flt i5t*»i *t% 

^5¥tcJ(l 'srftg I c?rrci)i c^^ 'si^^ 

'5tvSl 'S’fJlt *rf'Q?I1 ?[T?l ^tCJRI *tf^R I 



■sun?! 


=^«rri»i i a'?f% 

a^C^T5{ ( glucose ) ^' 19 [ c^I fsfil *lt«fl1 

?|T5 ’till ^C55 Ce H 12 Og ’ l > 5 ^ 

vii^fg (molecule ) 5ic«(J s st^f 

5T?l5tC9fa[ •« *) «Tn ^fCf I 

^t«5l cvtc^ C»lt 'sif^WJT 

5ITC55 I 'S‘l 'ilt «, C>1 C?t-C5FTcm 

*nfTt<^ -sitcJi >ic5f C6^i I 

a t^TBf cac«i c*ic^^ "sif^cgfa ffefJiii *> wft 

( CO 2 ) ’ITt^I I viTtaF 5-®t?f 

?Ttt5tt^st ( Hz ) '« v»i5?^tn ( O ), C«IC^ 

^ni^f6 'aq^ (Hz O ) I 

®t«1 ■« 'sira^atf^ »if^=a ^l5^ 

fi|"65t I cac5 "(f^ 5I55t5 

■®lTatW5 “15^15 5t^5t5 5l ■si® ^tC«f I 

> ^traa ?;ft«rt5 ^•c^'s 5R5l5 5^51 ftwtw »j;5 1 

^srtsairt 5l ’tIt’T 4^5ra1 ^*11 5i55t5 ^1 ^ 

CO 2 ?[»i151 t»i«il ftf as I stalsfa^ atsjs fec^^s 

^ts-iia^ srfsst—cwawil csr*i sts fs^s ^ ♦tsl’f 

^■5 nfsaiti 'ate? I esaa CO 2 caaw^ astac^s ’tifs 'suFtsaitcas «tc^j^ 
v£i^@ ^t^a 0 « 515 ■»if?icafa O 2 'Isat'Ji,'ate? 1 





'SITCI ^ ^^11 -J^ I cni 

C<JC9| »t^?i C^ ^T S ^IT»t I 

’?Ti«ic^ csicn i(r«fi w^ 'flt 5?c?^ itc»«j >rR9^ 

'^TC5 ! ^T?C«I W<t1 ^C5? ^1^1 c^Tcsn ^*nC9 

>l*vSI5 ill, ^TTl Jl^TS'Sl 551Tt5F^1 C<ft^tOT>f^ 

^1'f^S *rf3ir?i5F ?1 5iT^f»i^ *ffiiat^ ^C3 ^T5 §niT[t% 
•lf%! ^tT’SR'3 ^* 3? I 

nt^’iTsii «1T?T^ ®gr s»r^5r5 w'^tct *itc^( ^Tt 

Kstw?! I ^l-fvg 

3rs ^t^ll ^ltf5 CTC’F tJ?3 I sitfS C^IC’F 'Slt^t^ *1X3 ^1 

^mf3 ’ttC’Ba 'srexsl ^ 3 ^ ^3f3 *t3T< ( protein, carbo¬ 
hydrate 31 fat ) J13 3X^35 f3’:3 «X®C51? 

3t3X3fJI^ "tf%i3 ^S3 C?XI^ *1X!:3 I ®f%i:33 *f3ife 
»£lt : 3tf6c^ C333 3T'®3 *13f’f i®!:913 3W '®C«1 351 

^*1C33 f3C3! *1X55X3 55X31 f%55?( c’SCH C55Xt9T 1 C33t!:3 *1X55X3 
5X3 *lXt»t3 ^X«3XC55 C3 5!WX333X'^ ( ^X^3 ) 5SjTC^ ^3- 
3rU3 3X5Xt3I 55X3 >T3«f f3f“IC3 3XC^XfX?!:5Cfe3 31X3 
^^3 *13X«f ^55^ 3'’C3 ®ff3C3 3XC3 I »lf^3IC33 >£|C3X^C33 
333 >3? «fg3 3^'al^C^ '3X3X3 f3C3 C^C« I 

«at 333 «XS1 'Q 3551 ai!3X3^ 6C3 I 55X13$ '3X331 ^3353 
•e ^J(^3 3i:3ff I 





4l^f% 5ff69» 

*m< 'srf^ *ttrr< 

fj?c^ Cilt'5t? *WTt< *tft‘r5 ^*IC?t Tt?l 

«r$tcrnii i c’rtiN ^*Rr »tfn?i?i *(w 

^$1 « ’f'Pl ('« ) 5»rc^ «t1C^, W ’t’5T?( 

^»f c^fn 6C*i ^«fsi c»i ^t^r® <»itc^, «T«t?i «tn 

C5TC5I ®«(JT ®t^ ^5 I 

v£i^? ’(wi 

®i ^ I c®T5ri c^® *rfnr c^ »rTid c®i 

’IC®! ^t^=SI C«IC® C«rf^T^ ’I'S? ’P’C? 

^n[®Jl ^t?TC® I >I®J^ ’«rfB^ ( crystal ) 

^•f^ vil^ 'V’l®1 'fl® 

^ic»i c^ <2tt*i®'^f^<f91 

??IC®1 ’Jrf5#l^?l‘t^— 

( crystallisation ) t 

5jtc® ap^iw® c^ti:»t, f®®^[ c'<(c«F I 

^ ( Growth >y fi|«t«R C Multiplication > 

iSlW«r^ ( Reproduction ) 

^T® Coll^ CT *jf^ ®1 ®f^ 

^*t1<fTi?'0 ’In'SR \ "5^1^ 

cK?i c^t% ^-svl I c®^si c«Jc»»^ 





5c«i '®T^ C5C5 c«fc^ 1 

«Jt%^Tt3i?t «i)^f5^rf3i (cell) 

C«1C5F I CJ\^ C«tC^ C<*1CT 5t?f5 (At 

Si’l' 'srf^t’RJ 

Ctr? ?fC'5 I 

' 5 tT 5 ^i? 'Sltf^^ it, o••,•»<> '««! 

^it^l I c»i^ f^*f-*f%»r 

t5t?c«T c?tc^ 1 f^r^c^F 

^ Wftf 9ftFI '=lt"6^ CFtC^ I 

’UT^lTC’l^^tsf ( Paramecium) ^Tcv c^ft’5tc^T51 
(Protozoa) <?\’n >^1^ ^f^?r 

5i^fl I f^iw '5’F 

SIWI C5t^ c»f'6^1 trf? fjfil ®tc<l Q'lfe 

^?(C5I wl wt ctic^ i'Sl'Sf 1 

CMCtt Ciftti ^T9 iTl SFOII C^X.^ f?55f'8 

^t5l t? tpgi:^ *rfi:^ 1 

C«f?tf% cnr^T? 'S|Pl?1 I OT^lTf% 

'ii^fSmii W ^T?I1 ^ 

^^C5lt C^C5 

Slic'd »« c^tfS c^rf^c^ 6t*n fwcu 

C’PSII ^TC>f9 *tC'5F C5t^ J(1 I 

cm ^Ttf fRC?fC^ 5F’C? ^’Ci( I «S]J5??I ?tc^ 





^C9\’ ^tf^w ^T5 m, c«rc9 

^I'S'Sfsi 'srf^T?! f^c^cif^j «Tn siTt^, 'ilt 

^TC*f^ 5C9I I ^1 ^T^C5T 'SITSI?11 

c^cjii 9iT« I 

^5lCJl? »1S^ ^t®l, fipi '^i^’lTai c^T^ 

’55t?C?I ^ C’l^T'Q »H^T<I I 

^5l\5 ^f^?l «C'5^ C5n 51TI 5T^ at^T? 

aT«l?( ’Itsflt <jf^ffC^ 'Sin 

sri I ^'sn »ic«f '®itcf «iT^i I 

^'m <«rt^, ant^j? i 
fsic^ir^ a^Ji^i- 

f^5il ^c^i I ’ic'T a^iicii^ f^i:*t^ 

I 'siitf^^t?! rC'f^s'? c^u^t '5-«t?t 

I ^tt5i-c»i5if5 ^«fJi ^nT?i ^c^i c^tc^ ^iTt^, 
c5tc?it «tn 5t?id «tn i c^twi 
■si^^ cJit, >ii^i CT-c>i ^i^c^i c^tr® atc^i, fVi 

ar*f Satn ^•“t^i’Pi ^?ii >i's^ 

n? I a^fiicii? ^tcaf 'iii:w?i ^icso ^ '6 

c«t%^ I "iftn^i >ic*« ^f5^it35 ^n 



<2rr*f'5is 


( germ cell) ( egg- 



^rtf^^t?! f^cst^n 

f5|5^ ■si-CTlil 5r!(^-«‘tWl 


cell ) Jicw c^3f ??[ 

'<ft^ vS’I’n «T?f C5TC^ I -ill 

?I?EW ’^It ^ 4rf% I 

^sfl I viit ^*ttw ^*"1- 

C5^ ^C?! ^T'SKl, 

I ’^‘’rsi C5tc9ii c^tt^t^t^ ^«ri i 

^511 COIC^l 





^1 B'N JTl, C^ CT C»T 

■sf^aissf I ?T'9tc^ jn cnt^ c^ m 

51«<I fWCK H ’?!& I 

’Itsjr 511 ill, ^1 

t?TC5r Tv’nn’Fl 55 srl i <liPC55 »rT5t5T 55, 

^5 ’ICW C5Tl'5 55 1 4r?f% '^^155 

^tf^1Z^f —f5^5TC5, '«T5 fi(5iw I 






Cffc’&l, C§Tc’ 51 C^ «IT^-C5tc«l 
’tc'5 1 5^1 ?'S^1 

>i?C« ^(t5CT?l ®t:( t? 1%9r I 

i'SsJsi Hooke ^tc^l »a^isn 

fe1%t<f?i 'sit.»r C5ll 

1 f^fil CT^CSR '5^^’v^I C6>C^1 CbWI 
*tMt*tTfH 5IC!5l JitarfCfll I «(t^«t1 «^t9t 

C5k^1 Tl >It^1— ^tt Ht’J f^CSI^ 

‘‘c^'sf 1 cf[s[ ?!<(rffet?i 9t65 c«r^t5T 

c^ttfel I ^f%W ’lft'SJ‘1 ^1 ^’C? C^TCJII 

CT^v*r ^t?c5r vat c>i5i 

^T?l ^'^TA j)1, 

CW^tC^r^ ’IC^I C«rt«l>T Cilt, "aiT^Pf^Q cstc^' 

I C^ ^Ift C^^, C?It5 ?F<«I1 '51^fl'*F‘) j)1 C^ttSI «^^f^?5STS 

^ "siaJiii m I vat ^siiB?i ^ ^tsg val 
faaca 'siWora ®tiiQ sf»ita sits i stcsn 
'sitft’fWa fs^a fwca ca-castwi ?t^Ta •^c'ta'Q ca^ 

is 





'sit^ltcif^ Jl5f^ vil%U C^[C^ ’It:?! I 

c^^sf c?l C>Itff|?I ^*ff^v5C9|?[ C6?t?l1 nt^ ?5l S??, ^t?f 

f®?5c?r c^*i^ ^^?i?f ?ic?i:5 ^tt«f?! 

s(t?i‘fi *itr?i I 


<il?I C«rc=tf 5tCS! ?F?I1 5 ^ 


^?i c?[ c»i5f 

^Wi:«f?j ^f4B?ii:’tt5?i 
J C>1 ^1^5! 

?[1 

f^®T^?lt^ C^?®I ^3 
^t?t:^i mr® ’ttJ? i 
’ic’gmt^ ’itR^ fisj 
?lTc^ atw?! 

»i^t?i ^?ifa, <ii?iif5 

5it:a[?(t «t*(ti! 

5CE5 

^^z^ c^f%?r ?i:\5i 


'^. ^■«:*f?i (P\z^^ 

cn!»c5tcJtt5t »i. c?it?c^f«^l 
VI. JlttcStmtS*’! "I. ?t85l-®l1 ^5^? 
®. 5. <1!^ 



?rf?l J!t>! cait^&tttltaf^ ( protoplasm ) l 

ftc?I C(Stt:?t?tIlaf^l ®tC5Tl ^t?! cmz^ ^T?I f^^?l CW?tC® 











( cytoplasm ) 1 

(^) c^t^c^a ( nucleus ) 1 

( « ) *tTt»t ^C?n ^IC^I 

c»li«ttc’\t5i ( centrosome ) 1 
c’i?ic^tc»it’i c«r«tc^ nT'Sfli Tf? in I . 

( 8 ) c’ft^c^ca^ ■sic^l ^ 

*it^tc:(l >ic^l 
C3Ftc^tc»i1^ ( chromosome ) 1 

(*) (£it >1^ nnt< ^cii ?Tj«r c^i c^tsi^i— 

( cell wall) I c^tt^i^ c^?9i “I'S* <1^ 

wi ^t?r I 

a}*(tJl 1 >lT«(t^®t^ 4?! Wtff% C«tT9I ^1 ’IC^I l‘ 

^twl ^Z^ w^ftsf C?Ft^C^Ca^ ^HSJI'S -Slt^t^ ^ 

C5tc&1 »i^c^-ifTiiT^ ?ic^1 (nucleoli) 

cif^i^ *it«Hl I ^f5 «itt5F iTl, ^5^ 

vflCT?! ^f^^l'e > 1 ^ ^5 I 

»it»(T?i*r® <i»'® c^ iit^i ^*••^1 ’1^-n^r 
*£i^ 9it^w »it^tc^ >rf3{ cwfi? I f%i 

CfTt^ <jv(^ « »TC^ ^f*tR ’F^T^ 





I f%l 'il’PfS 

flt% »fi:^ c^c«f ^ic^i 

5V«tT5 »1C«f 
Baft'S *fTi:?j I 

•nCtc^ Jicsf ’q 

?Tf?^ §*t?l1 »15CS? 

TqCJl 'STfC>l, fqp^ ^’I'siTfel 

«fTC& i)1 I C^^si 

?Tff qj t&af% 

5lC5f ^T5- 

•-95pfet^ C^TCi^l 

«t, f^'S ^ 

^ 8 . ^TSCtf?! c>1i:ai^ 

_ «t. Siam 

'SlCvsI^fSt 'il^v ^ 

^^r»rli^^ I 

■stc^j^ c»!C5iqi «iTc^ c’q*!^ ^9\i c^tcsii, 

c^Tpn <4^f5 ^1 5^1 I '®i'*fT^ cm 

■^«[^tc^ rtC6 <1tc^. ''ST^ C^tCiRl ^'“f ^1 *tTC^ 

ill I ^1t?C5l *fT^TC55 f®f% C^TC^ll cm 1 

C^-C^tCJTl cm 'Sltc^ 

c^T«« I ^ 

^3? i*,» ••,<»<>« cm 'S(Tt5, ■'I’tw 






^,..o,ooo,..o C>T«I ■»IT?I 

*ttC^, 0,0 O #^0 0 OjO« o^^o o I 

4tc^i^ #fC5|^ ^re«)j c^tfS c’fifB c^^ 

vfl’F SW, v9 ^C'SI »1^9f ^«11 \ Jit^lt^fJ 5t9I^t 



«. c»it9i?» ^TfP® 5?Ti>tr^<( c^Tc^ nfc^ I 

I fVl "StHd?! 

C^. ^C^'S >I5lC?l 

c>l-f^^5?( »IC5'®St Ji?, Ji"^< '^»tTnTC^ 

5SIC^ '<ltc^ 1 






c»tt?TntT?i «F«(i c^c^n 2tt%t «rt%^ 

s^fft^, ^<r«, c^tcm 'siT*ti<1 c«it^ *rfw s»V 

91 Jl^f^atc*! '3tt^ 9t^1 J11, ^59 

■yit I vilt 21*tt^—I 

■ vii^c^Ttf ^c^9il >i?c^ I ^^*1 

at^ '$t<11 fRCaiC’F ^JA I 

^k9|^ ^t^ll ^t?T91 fJIC^CT^ 
tJPCSI—?f5 C<IC^ 5t^(f6 'siT&fS, 

:«ic5p «tt9itf5 vilt ^’c?f ap^it^t^ i 

«t’?i '»i«c=9^w?i >rrJit3 c>i8i >4^ 

a‘iT^c^ >i*>.«rn ’simifii nop 

i^Tc^l I 

«Tn nn? f%f 

srfc^ I v£i^ Jt?re ^^*i ^^sstcn nt^?i n?i 

Tr<ff9i*p5 cn cnw^tn cb^i \ c^t^- 

:^fa^1 ^f5 ^(fsr fnt^ '?5tw?i afrtnw c^tnt^cs^ 

^twi n^Tcni 'SC'pi »fTsiT?i nc^ nw 

c®cn tn'PTc^ wni ^ i 3f>pn nt^i n'rt cncn 

nc^i 'nt^tin Mt?!*) ^n*N 





\c?i I nc? 'srr^'RT 5W c^fTsi c5?c<r 

'aitWfs^ C’lT^ 'ilTv C5tt^ C5tc^ ^w¥5l 

I capTcxt- 

I captWWTCT? 

?lT«fC^ ?C^ 1 

vflVs TvHT^ap^l ^IT*IK5 

91'VI ^?IT^I 

I c^Tc^rrc^tT^^t^ 

?«^T^ JTtsr >iC5f 
C^f^C^a ?tC31 ?|T3 I 

?’C5! 'SITSIIWI f^g «ITC^ ^1 I ’^T^J 

*(fil^c^ C»IC51?) C^15FC^ gfS ^15^1 

CW«f1 C^t ’SHI gfSc’^ aw 

^rsH sitfSc^^T f^fsi>T ( spiadle ) af^in 

'9ci I >iit sitfBstc^ g-'stcTf ’stn ^’c« 

-iit c«ftgcs5 b- f^fi^i:&9 

sitc’t HI I v<i^^«l CH5J fnc^c^ 

HTl[, 'srtH«I (Srf^l ^W 



m 




C3FTCHTOTTH 

'SC'f3« ^1 

^■oi w«ilc5rt 
W. CTW •►t 

«t. ?T1C«? CJ5OT ^«>i5 







C«f5C^t^ C«fC^ 




9t. c^t^c^f^l n. C3ptwt:7iisr 

^t^st 5. C3ptC^tC>^tC^ ^ »t^T 

C^?PiI f^C^ C^C^ '5 51'^’ C^1r5 ^C?Cf— 





I 'SSI?! 5(ftc^ <^r!pt5f I 

sttfSc^? C3pfC5ltC»lti:^I^ 

^tcw ^tCT, ^f6?l ^ltC5» 

#f?P ?t!pc^ ^t?C^ C^fC’ttt’lT^l « ^f5 ^til1 (?\Wi 

(:’R?PC^ f^lCH sis'll I f%^C5 
C>IC5I5 5t^C55 '5(t55tC55'S C^tC^ «ltC5f I C^lCSt^ 

C^t5i>i (cell wall) 5it«. '®C®I^ 5C5 

'et^ vD^’v c^9itrif5t <p’t:?i c»tw 5*1?^ 

Tvf ^?lt^ sttt5^ I C^t*J5 C^TC^ C5tc^ 

■3i*v>»t vac^^Tc?!^ ’tc? I va^ ^’c?[ * 55 * 

^^1^ >a^f5 *tfl5 c®c$ ^tB5i-c>i»t 'a^’i'W 

55 I 5'S5t5 >lC«f caFtt^tC5Tf’l'®f% 

f^f5|^5 5t5 '«5?. sd I 

<i|55fi> CSJC^ ^f5 C>[5t »15 

'Sltsi^l'&l 'srfsfftw 5lti:»t I ^tB5l-(PT»lt55 ’TC^l 

C^tt^C^pa ’tC'5 ^VS 'S(tC5l I2tt^ 15 -^ CfflC^t 5t5 I 

fsrstwii-aW^^ cRs^rl c’fsi 

*ft555f 5f5 ^5 »15 5F«I1 'nm ill 5tc<f^ I 

'2t‘tt^5 ’JC’O \'»tI«tC5 va5sf& f^?5 f^t“t'^ Si^p) 
^55t5 ■site® I f5W 55t5 'S(Tt?t C^?! CB^ ^t5 

^^-'sCv’Ht’F :^T^1 ^*tTC5 

I ^t5t5 'sitC?t ^tfVj5 '^t^l5l '9?«l 





•stroll =¥1^ «it‘i^^ ^iT«tt?rtf5f 

I • *nr 5i«rj« ??) 
s^c^i ^Tc’t 551 

f5t"t5 51^j ?F55T5 f555 5C65 C5, C^t:5TC5T5 

®lt,^lT5 ^5®l 5t5 f^W ^cT^f ^5tf5 

ftrC^r, ^Tf% -sig ^f5t5 1^C5f, ■S|t^5ftl55 

^C?1 55 I 

»at^tC5 ’lti:C5StX55 “tff55^ ^^5tf55St5’?C3! »!^f^CW5 
^i:5I ^l^tJl'StC^f ^tt&T5t5l 5rC5 CT'fl51 55 I C>2rfC^t?rit^t55 
®i5St 5'g5 St’itC^ 5t5 C?(“t1, nC5 >l5t5» 

^TC’t 5851—f5'»t^J?-«t‘Tf^5 C5TC®I1 ®lt55^^ 'il^* 

■«tt5tt*f5 vSI? 55<(|t&t^ 5JCJ? 5t^C®I 5®IC5 I 

5tt‘t5tJ? '« 5^5 f f5i5 ^C5I »at^tc:( ^158 I 

<^55^1 51:^1 5SC5 ^91C^ C<tC5I a|!^Jt?t'3! *t5 'H’Pfel 

55 I 5ttc5 C«tC55 C^tC’t ^t5 'S(t5^ 

55 I 2ft%5tt:5t ^!^5t5^ -?C5 





I ^T^tc^l ?& fifC^J 

'Sic^i^ tij 'SHt®rr'n ^tsn, 

C’tT?! W151H ; C^FTfS C’FtfS Cf[^ f?i:? 

I '«t?ii '■at't^T:? Ji^ilti:^ 

FtfS'5 f«a stT^ I -ii^? aascsia t? 

>Ttf^ca fafsa aasc^ia ^la vrrcaf, 

'sat^c^fa-e ^^a^isf ^tC5. ^rascsiat 

^C5t C»15I I 

>isaf^tc5T >iT^t9F ^itHgt'fwa T^Z5 at^ 

5t5ii aa, atai at^ta, ^?5 '«i§Tr«ia'i i 

®‘t%a ^afaafH'9 cal a^a atatar caca?; fi^fBatai caa 
caca? ^ta *tca caai f^acs fafssi aicaa 

I ^Tfaa ««aTfa ^a ^ a=Fa f^a "sta a^al 
ca'^^Miaa^ ’ffafic'® vflacai aca c^tcw i ca*T^ta atcaa 
stsat’f?! catal ^caa 'aa'fB cS^ltcaf 'at^a”! faca 

caaca a^c^l a^ca a^ca ^ta f%^a a^^ufa '^at^ i 
'stcaa c^twl fatal cat, atcaa ac^ 

aai^ I 'ill ^aTia ata 'arffaai, 'iia c^tcai 'aaa^ia cal. 


>9 





vs^ c'^'T&l cati^T?(n'^^5 i 

Rf*fS ■si'STC^ *fT«Ti1.«fT'e?l1 »f? 

Jl^Sf 

1 f%, 5i5ts{- 

f#?lTi( S*tT?I'Q »I^5I ; ?••.»(- 

C5tC5| 

5«fT^i 
5C9t 1 

^C*f I 'SUtfsi^l 

’RTfifsi C«tI?P C’Tt^, 

“It^ 1 v£|gsfB?|t3[ c^Tg 
fjitg «?, ?i?1 

c?tt^ *tti:?i ill I 

=?Tc^?( •5:sf s1?ii^’v5)tc^ 

■sieT^ I ^TilK5=ftilTJ5 C^ C^C5 "siUf I 

5t?i ill, 5t^ I ^afsg '2J«R ’<T*f i 

^t?l ^ gs’ni f«gl 5iTg ^Ta ’tft’fl 5?ii:^ siff^r 

c’lt'5ti^t I w<ii j?t«i, 'sit^ta 

5It« Cilt, ill I ^1 

C^ta ^1 ^1 I C=?^51 ^lfi£Cg Cl ^t'51 



•<r. •5IITf^^1 

c^t^- 

^t. '<\^ii^] 

^\-t 





0 

0 

0 

I ^ 
0 S 


CP*® 


>i5l^TC9^ ^?|1 C^ 55 uqt '®sfjf55 

C5^ C5tC5I1 '5(T»)C51 

^?P 1 *l«f ^C»f 

c?t*i 5tstial csita I 

*fcaa aTcnt 
ciffV cat%a 

Wafftfatl ( Bacte¬ 
ria ) 1 ^Tata >5^- 

Ca^Tfl I f^Fl 


o 
°0 

\n 

So ? 

§s ^ 

0 6 9 

^oAv ° 



9. ^ca^p ^itspfBfaai 


3fgi ^cac? 

^c?; ^Tal <5<*ia'«Ka c«tc^ arca^fSc^ 
f^c«i lii^^icsf fasai I ca^%a aiTa^fBl^al c»itwar 

cw^ic^ ^^5tai ai <ii5p fH’PC^a ^5^11 

'®iltf^^'Rl ’ic^l '«ita-'ija'f5 (volvox)— 

'«(a> §*itca 5aTa csli 'ac»itcs[c«il 

•Tffa'ta I ^ic^l >4555 

’I'Sl «t '®i«l5 I <ii5pcat afc^ 

555 Slt^^Ta C5ftCJl1 f55»(5 ^f55t5 C*fCgt 555^ '3T5l 

lil^CK ’ItfVc? C55 ’(C'5 I 

'SlfTf^l, 5rf^fi>f55l, ^5!®^ «|^f^ 'a555TC5 fJiS^a 


5'5» 







% 






'«l. 


5tf?W ’9T'«5t1 '« 5t'®1 

c^«fc'$ nt^ ■ CTc? «*[ ^t*(i{ «fwc§, ^9j«!:^r?r 

3ic^ 

^&5il 'srf^ n^i, 

*rf?Fi 

<ilC5f?[ 

^t^TCill I 

f%, 

^5It^ 

cut, ^C«(J ^Tff^ '« 'Sjf C«*f C*!^1 fwc^ic^ I 

'(tc^t 'TR't *l^t C’lsiCT^ ?(i:«0 

*tfil6^ 'Sjtc^l C^R cnc^ «lt^^ I C^-'SJCW?( f^C*l^ 
Cf[t C^t^^r^T'e c»lt C5ll 

^c?( ap^it’t^ I ^1?! T^zmm 'siw^ 

fijc^ 35U I ftf$a «ic^a c’fta '5(^fr‘!f«i 

Ren ennesf enne^ ’ttn nl ?tt»in nl *tt«Tn 

cncsin nttenn cssjtnTn ncni cn^tc^l c;Rt, fs^enn 
^n® >t^c5!nt '«nr i 

'sif^ 'siitRntn nc^l lan^fS limscnsT^ ^ftn cnen* in^nn 
fnf63i ^an* ^c*t'*Ftnf® ^^tne? i 

ni®l nnTn ^^fnni "siTt^ i '^n'1 'a^fS cn^f 







Ji5«f ■?!Zi»tt® c*tc^ ^fSsi^l? nc*! 












’isjif C«fC? »lt^r *ft'5 ^T5 I f%^ 

C»iffl filtsf vii^fS c(f^ ?t^i{ 

^rfi Ji1 <iit^!:?T C’*(c^ c^tcj^l 

Jt^ststc^ C>T '«If!«^ ^<tc^ ^ I 5FC?I^fB 

C’i?! ^t^T?l ^V5fc^5 "St?! f%? 

"Star c»i9i«f5i^ "sic^d ^ i 

T^tn c^tc^it rr&^T^t^, cnt^- 

C^f%Ut5P f%|^l ^5J 1 

sp«rf?i ^-^i^'si ^5t1 nfc^i ( orga¬ 
nisation ) I ifl^Cai «rf=PC^ C’tC^^ ?'9?(1 5T^ I 

c?tc^ «iW ftf^ c«rc5F *tt? : 

( > ) ^<ff|^faRl -8 ^WT «IC«^ I 

6T9tt?tg vflsp C!sr%?l C>I5f 

'8 «f55F^5F Jl"^< 'Btsr cat%?l ’iT^ll I 

( ^ ^IC«(I C^TN^X ?)'SFH ^^W »ICW 

'9 *tft«^ 'ii^ CTft ^^-1 I 

(«) ^fgf^'5 c*rr’rTc^T’t 

C’Tf’t I C5^^«tf%s «f9J 

( nervous system ) i 





1T!?1 «lt^5 

^5c^n:^ ^5T) ^c?ic5 I <2i!:«F’?f5?i 

'S?tC5, *1^5 c«fc^ ^W'9 ^T?I1 

ait^it^ rtc6 «ttw I 'si^B v«^af% 

»t®1 C^-StT% ^t^l'Q 

^cf I tii^ c^, ^>:hi 

f^fsa I c6^jrM%a 'sifsaif^' ^i c?TC5t ^atstca 
^t^aic^ a^’ca ^T^ai c^t'^ i 

'ii^'9f% c»i«i lij^tsi dca cat«r fiiac^i 155 ? ^Bita ac«r 

smui ^ata «fcaT^w «'$Ta c^T«(5(Tfr®a 

I 

'slItf^aTa vflasc^tff C«IC^ ^t^3FC5( 

^’ca ’tt® cf\t ’T’di 

I ^ cif5 f^ca af’ca 
aFH»t ^ <F’c^ ^5^5^ '8 ^f59\^a atcn mTc’i w<f1 
siw ^Ta 'Si’tf^a 5jf^«t^ ff^^t^i vat aala^i^ 

51WI ^al i^v, ca»ia ^tdta‘1 «i‘iT^ 

^1 f^ac^i 3Fc^itaf^ ?cai:5 c^iTfet^fB'^ti:^ '^dtc^iTssii 

^a1 *ttta I 

n^a ■aafc^tfl ^ai 

'sjgi §*fTa ^cafir, 4fT%wa 

sicdi ^afsai fai:*ia w«ii <jwftc^ i c«(:^ 

'i)® 





fsisiCJl CfTt^ «<F c«tc^ 

*f<*t c?rc5!l I c*i5ic?p 

«Tc^ syacsr ?'satl’ 

^TsTfa^ I ca-^c5t ^f5 <j(((^ c^tj^ 

j?9t£5ia SI, c»! t£5i '^aiat^tcaa »ic«f ^^twa 

fjiTi c^i *rfi:a^ Jii, na"»ttaa ^jcajs 

■ij^afwa Jicw 'srta-'iis3fc^a a£«f^ *ct<si «itc^ i 

>5^ ^af^i ^a*s ^?c?a ^tai c>its9i ^z^ ?a 

£^i»2i*rt«ftc^ I 

^af5ajr«ta'Tc'*ra ’itaTa'i^tc^ ca-^ta*! Scaa ^ai c^rrc^l 
^1 »i^i c^tcsi-Q 'sit^iTC'fa at^ cac^ ata ^asia 
"tfrcaa aascaa fa£»ta fac«ta tf®a, ^aaa, aarfa 
a’ca c^Tc^n I “^faffa ^a’lta c^a^i fgsr, 
®ts1 ^acal c^c?t 'sdfa I ’siTtfaai ^fsapa s’ca 
'■ij^Tfas c^tafaf»t^ s^i^a aaa wai fa^r "stai fta^tca 
scsj ^ c^ca c^Tcal Bf9i cksT ca£^ C5li afa£^ 

I 'sia^ta ^twa aTacaa facsa casTaf^ 
ataTcaa aaita aa-^staca c*tc« siW ‘^la'v fa<pai '5ia=ata 
acw aa-2taa '®tcaat a*a^ c?t£« stt’f®! i atawa fwtara 
ca5i«»f% astcs^ atata a'-sf? ^ai, “lapc^ ^?Tcai ai aaa 
a^ai, faas fa<a a^ai «i^f^ "siTa^as astarafsia «Ta faca 
facstaa fac*ia«Tca '^a ^acat^ ^’ta c^taata C5li a^ac^ 



at*!'®'? 


I ^fc-^ TSITC^ ?tc^ 

^^911 fl«ii:^i ^5) s 

’t9WT^\ *!!:?( C6T<(-=yTJT ^TC^f®?(9f»I 'il^* f[l^ JlC«f 

Tm 1 »rfft*tTf^^ f^a^i 

'515’itc? lilt cncs 

I at^T^j^c^TC'< ^ti^l, ?f5, *1! 

’lT^’^«T*t, ^5(, w f^f^a 

a^t*! C?TC511 I 

?IT5 1 ’siTgfj^’F C^-1^ ; 

f^«T?t, ^IfST^T? ?Tflt^T^[ 9S '4t?J(tn' Q ^f'tt^t^lTf^ 

f^f®a2t^ta C^P^C5^I 'SJTCW I 

’its^l 51T? I vxi^-ui^ c^5i 

»£l^-^<l^f5 istw ^1 5pt?5 ^C5iC5? I ’It?! C’RJt 

»t?l ®T?I1 C>lt f3! 

fj!!:5iCW?l ?Pt?I C¥51C^ Ct^1 I ^n^I- 

C*I'^I?I C>i5I'9f% C^tC^II f^Ci^ ’ftC^?! 

^f^»!T?l ^'3 i ?IC'3'?I C^ICSRt 91^1 5^t?l (R^ 

^t?n 5T^1-5T^1 «IT^5i ?|^2J?TC? 53ITK^?I 9f^»!T?I I 





st’ff^r’f 'iit «i'ft^c^ ’fcf Arises I 

m 1 ^c*t sffi:*j (Sttf^c^, 

^’t?[, s)’c^ ap^rt «Hfr«?t *rc'<r ^^ii«it?il 

’^ai ^tC?5T ?C? C»tC5 I «f1^ ^c?t 'arjtf^^t? 
«T5I C'2fTcfetC'^T5l, ^iT^fBfil^l '8 's?5IT9r filW 

I 3sni«f "»t@, "nt^C^fTtf^ll, 

cwfsT^iTs, t5 ^imf^ni 

^1 'S(9I f^C»t^ C^tt^l f5Sp W«I1 Cff^lfj^ I 

HC'®! ^si^ ^^-Sl btT’I^I C’lt’Ft?! ( flat worm) 

^3[*tT^ >i)^*„ ^t^NQ -Q^tC^r ( round worm ) 'Q 

'sra^n w«n i 

*rt« vat ^5i5c^iiii 

c^ic^sr i vac??! c^TWl c^tj^tI 
^Tc^<i ^cs(i '5[gr ^«fsi^ic«r?t ’?5J(1 ^Tc^i cw<ii 

^It?I vfi^fg f^c»t^ W^’sC't?! 'Slst^ vill 

■^t^? invertebrate ^sil 

I ^C5I^I 51C«(I 59iT555I^ Siat^CR?r 

^csii f^^<ft^1 c«f^1 ffr^T I c«tc^ 

«tt%W^ "SITC^I *t<*l C’t^l I 





stWT C’FS ^5J ^TSt^I *fl9T t 

5lt5 ^tST^I 'fluffs ^t*t^lt®, 

c^Ti:^ I ^c?r^ sjt^ w’ll 

^t?l1 «tSt? I 

fB^fV-fst^ifstfS ^ti'®?i <st«it^» 

’f’w ^t'sf'? =?c?( I cfTt^l 'a^t« 

I ^t$1 

’’ft’S C?tC«11 S)1, ^fFttn C5lT« 5F?C^ ^T’lsT I 

*tC?l^ ’St^ '^TfV C^C'® Ctf«n 5ira 1 

^TRI ^’c<i CIFC5I 'gsi^l 
5C^i *t?5t I 'sTst^ «'?cwa ■^gg'nfCt str«^ 

^5, *tt«t ^t?i1 51^51 s<t»t >iif5tc?i c<f«i I 

^^5, C’qt'51, c^tt^, SI'f f% «tC511 t 

c’ift^p aF?i«t ’ft ^’c?t ’trs 

^tC5 C^T v£i^^ ^<81J C9tC5I« 5-’P«Jl 

^c’l c’t, 5t«T '^t’tC9i^ 3Fstf^^^i:;(?i si*^ 

c»1 '^I’pfs "aif^ J^'JfttJ ^«(TT? I ^^%Z^^ 

>iC«ft ^f5If-'5»f^'« :iR»t 
•sir'!? ^cicg: 1 c^»itC's-9 >iT5iTa>'« 

cotc^ ^tsi apc^ ®f65i«T^i ?cii ^ft^’ftsit^ >41^ 


iS 



( ) 

«T^?r J55Ff5?iTaf ; «Jt'e?rt»rf'Q^i, fj<’«rt»ta’?T>r, 

C^tC^I 

JTt^CTI ^t^(1 BTfsiC^J nTt^t I 

Tl 5C?IC5 I '3;r?f 'sr^'sfs 

'sursj^KSf?! ^rtat«rf^ 'stc^ii c<tc5i 

« f^fwe^if^ ^tsrl I ^ 

'sitcsitBUt^ atc^n J?1 ’f'c^ *i^l^5t»|jrf5 c^itfet^fS 

'Sjt*tt^^ C5il ^ill I 
^tTf??!*! ^r*(4t?*t’?i:5i f^c^r c?t«< ’'fR 
Ji11 *rl*Jc^i '5ric5 CTT&T^fS 

^ttf, ’F'®^ ( f^W'® 

§af% cif«rc'® *tt'Q?ii i ^«(ifc?i 
nll^lfaRl CT 'sJK9lt55^1 ^si^af%?t 

^f<[^t?“r ^1 fillip I 

»l"^< 'ST?! ’It?! ?WI ?c?l I 





i2{'<ti( ♦tt’f^I fC^ C^ 

*1551 1 ’tt 5 *itffil ^T«r 'sfw «rt% 

Si’S?*! ntc^ I 

J^'BtB'St^ JltiTl ^^■S( '»l^ (M^VS 

’ItQTlI I ’tW 

®c»i? 1 ^t^tt*i 'e^t?i 

nc’f *ltf^^ ^ 5^5.?Pt?J ^1 '5in^1 ‘il«R C^’l 

^ttuff I ??t^TC5f?i ( aeroplane ) ^®t ^af® 

®T?I C5ft?(1 ®®t ^55^*1 'srfJIC^ I 

®t®t?I ^^^(t'Q ^1 ; C’n®1,1 f ?f, c^"t 

BP® f'?c® ntc^ ; ^fS^rfas *n ^Ts^'S tt^ ®tcsf? 

JlCSf ’itgri f^C® 'TfC^ I ’ftl’tTell 

f^®T^ ’?t^, ®TC*f^ C^ ?tr®f?f«( Ci^t ®1 

j)?i 1 ^T^?fi c«ic¥ ^t?(»tti i??!;® K1 *\\v:^^ 
'5isr2t®jsf « i»C® C^^lt® ’Tfc^. ®1 C^TC5^1 51®T5 
C«!n 'Qii^T^ 'St'tT^ Sf^fl 5F^t5I? ^^C® *IT?I1 I 

B5r^t?( c^'t*t5? iitutf^sj: 

( i) 5csf c&ci( c&c^, »tfln« 

J1*vC^651 « *VA ^T?I1 I JltC’l^'Q B5IT? <2J‘lt^ 

I 

(^) 5itcw?t *n ®r?ii ck^t 5C91 1 i®! ?itf8t® ®^ 





(lever ) c'im 'flf’fCir ^T9 l 

T^»T?( *tT^T?t ^i:si?( ^ic^a jhiji 

^T^ll 5?rc^ *tTC?I I 

( o) ^»T ck«i ^T5 5c»r 1 ‘iic^a tr?(^T?r, 

*tvfti:«f f%«T^ ’IT'851 ^T?i ^’c®! 

53^1 ?C^1C5 I ^T5- 

^ti:?( d®!! c®ic?i I 

( 8 ) 5-fifl^ t^5f1 C’lW 5511 ; 5?:5f 

^55*1 ’tTCH^ 51T^1C*II, '®rt^ti:'»t ’ItfV ^1 '2t5T*if^ 
St^lTH 5F’C5 I 

55lT5C5T?f ^gr ?I^^1 S(1^ ^1 C^;i, c^sii str^T^ 

•l^t^tg i C®l5l C®1C5I nfic?! «lt?F1 5Tt ^1 

?IC^1 C5Tc 51 C^tC’® ’ITCW I mm 

»lNC’Ft5J1^5f ’1t*®t5r C^l^ ( muscle ) 

^C5i I €*1% 5-?r5F!:5ig ?5( : 

( i C*f% ( Voluntary muscle )—lii^ CJfrj- 

5ic^l '3 tfspn 51^1 s[g I 

( biceps ) •^5 si^p 'srf^t^ C3!f%?t 

CJ151 fwcg I c^isi^f^ ^5F®ic9f ®ttcg ®ttcg *i(Ti:^ 

^’C51 5IC^1 I 

J1?C^T5J1 aJUg®! 'S(T^1TC*ig I '«!:if?1 

fC55 '5l9ffl^TC5f?I 5T'59f51!:^ tig^Tg siC^I ilT?1Wl I 



?TC'5, ^9r 

'Sigr ^TC? «ITC^ I 5[«tj;{ 

C^t C^m 'sJTCiJ I ^^5TC^T5TC?I^ ^flf2}'35Jt«r9 

511 ?Ti5 '9 5i5!:5iti:<t i 

'5lT5lTC«f^ “tflc^ ^51 5p’c^ 5-C“n ^tc? I 

C3!t%?t ^ifs’lC’l^^l t5 C^TC^I ^c?1 5^^?l 

cff«ti 5if?i I c«ic^ cnc^it 'ii^ii 

C5I?(J( c^tt^ *ftw '5(T?t?l 41*1lfi’« 

C^TC5® ’ITC?! I C^TC^I C^Fr.^l ^T\|^ ^1fv»l- 

c^i^ 5ns(j fs^c-n 

io,\ro,.oo C^tt^-^C^I C^tC^ *1tc^ I 51T?C^^ 

5;iit 5|T?( Tff^ vi)^ I 

( ^ ) ^ilt^l^ 4*1^ —(, Involuntary muscle ) 

m -iit «, cvf5*r?( 

■SlC^T5i1 ^1—fJIC^ ^T^ll 51*vf'6 

Cate'S ’ITC^ I ’lfs9 ^!:*fsFTf^ ^"*t<I I cn%- 

5!fi:tf?l JILTS'?! 

'5(T’^TC>fi1 ^51 I ^5[5[5I 2|'^f% 

( rhythmic movements ) 'SI '^t^ltCJffl 

J^»ijcf ^C?ft5i:?l 5?lt'® sITc^f I ■■‘I^lc?[^ "ilt »I^ 

5I»I ca}%?( '«IJ1t^'5 51T*v»lC»t^^ ^I^TW I 





s<t?IC1?I ^-D *(%■■!( (f'^^T^I, C’lt “.'fe C’?- 

C-^TCi^l C^T^ ill C*!?! ’Slf^IC^il I ^TQHTC® 

■sif^C^il 
's:^?|T? »lfi)?(Ti'1 I 

?fevi c<ic^ 

CilQliTl 

I 

••;«! ^t'esl ac?- ^ 

c*i^ iiTC^^ 


^'S I ’t'! 

sfs ilTC'f^ m- 

% 

sTCTf 



i3. ■siiS'.WO 

Slidil tfsu 

^raJiif^ «i. (^ifsc?a «i^) «, ^i, 

'4t>( f^C'fCS ’(t, 5W5i::jia ftf®a ^‘*1 «. -Et^igstv e. ni^p^sfl 

0. 5(t?«|5Fta 'Sft’l't'l, 

ilTnt^ I >iit i. n^-s 5. 6. 'Slitr.^t^^;? 

■vmiitf^ (trachea) 4" ?TtC^?l iti:«1 ^^•-. ’t^lH ^T!!! 

csic’P cm^i cin^i:?ii:^ i fnwjii ♦ncn ’ 


«» 





I fr? ’stT^T^rff^c^ 

C»lt^3r ^-'St’f C?tC^ 5C5C5 'il? ^JIiM «ff^?I C?TC^ I 

(bronchi) i ®*ti(ti% '5(>(t4fj 
^T?I aff 31?p W 

f5T?i ^f^cn c’tc^ '^1^* 5c^!:5 alveoli:^ I i:»i?[ 

"^cs?i ^ic^l I c^t^Rii 5itt»ifni: s^ 'siJit^tr 

f'l^l-^’lPf^l ?1C^1 alveoli gfiri:^ 

'5iT^« c?(c«ic 5 I fn?i1 va^'v cn^Tc^ ^'a' 

35c?i:5 ^«re I sTfsr?! 

cn^ I 1%?it^ Tf?! '5 (t4*I^ 

ft>e^ii c'iic^ 'afsca^ f^ii:^i 5c«i 

?It5 I 9IT5I ?i'gi^f«t^T^J 5lJ*fI a S1T5T ?*v '51TC5— 

C5i^tcatf?i? ( haemoglobin )—3t5«l ^?it^ 
'81^^ I iff«l ^C?! ®tt- 

sfjtJI ’lf^'®IT?t ^z^ I ’S(t>l 

cutc^, ^a' ai c^ coi 
Ji!:«f ca'?l i(t'<F c?f^r.g i ^t?i1 'sirfa^ 
CO 2 <*IT!:^ alveoli?! o <<itc^ 1 

acai lat aitcaa fafaaa 1 “^TaaTF-^ 
“laaal »t»f 0 atcaf 'ata ’osata C 02 atc^is, fafaataa 
a'ca ^lata ata>:^ i'** «ta o <ija*v 3 »ta C 02 ata 1 

ata^ cat^ ^a^a aa'® ?t gal arata aa acaci at& 





5c«t ^ ^’c?( I 

^T«5l cfecil ?5, ■siT’li^l 

C5TJ^ ill I ^’C5l "STCW^l ?trc^ 

c^ .?jrNJic*f% siNTwl ^1 

^f^t«tc^ »IT^TC^1 « C*t^<9f51^ C^VtC^T 

( ’f'-dl^l ’ItC^I ) ^JT*»1C*t^?l 

>i’^C^t5Wl ’SIT^ITW^I ?C5|’ •«t^, HV I 

C’PT'^ltC’I? ^Te?lT?l *tC'¥, "ifT*! WS?1 

^fil I vii 'sjt^ vu^ SnTC? Cspt^Tti^l ^T?l I 

« C’lC&^l ’ItMJ *It«»l1 

Q ’I#! ( diaphragm ) i vfit ’tfC?! 

C5(-Ji^ C»I% ^tC5 ^T?l1 'Sif^T^ *111^ I 

viit spC^l C^C^ 

?iT5[, ftfW f«^i( ^TS?1 I 

'£(*ff^?l ’iT^TC’Ilt “srt^ pit I !|^C?1TC5P^1 

C^P[4( «t?f ’!T?C^I?I »itiFtC^J *stt»l til?, 'ST?l3pT? 

*irf?i:? c^t ?sc? I 

■STTW? C?-5T'e?1 «ITSI?1 ?5>lf t>I? ctCJI Pit 

^1 >i? >1519 ♦tf99!t9 Pl^^ ^1891 ilt8 C?tC^ ♦ITC? I 
"siT^sTt*!? I5T89tC'® C9T91, 5C«11, 9Jt9tC99 ’F'5 pFg 





•flea I i:>I CUT^^?I 'siT^’f ^tC^ C'rTiJ? 

®9r ?i):s(i i fs^c^r 

^tC5, ^z^ ^'Tl 'sit’ 5':^ C5fs^ i 

J(TC^<I f%:5^’5| ^ 'Q S^5Z^ OIV:^ 8 

|C^1 Sf^fe 08^t^l >!!:» SCSI '5lTi:>I 

c>?*5f9i 'sifg;:^ Titg, f ^i^z^ *rfc^ ^11 .stsgit W.'^ 

■srtn sr^tg^ii ftfcg fatT»? Uzn 

?t8gt?l CtfTg ^CJ(^51 C^t’§ I 

?!T’9 s^il 

’tc’p «fcgT^^°^g c^, "siT^i^il ^5? ?ft1- 

sT-sf®! ^’c«T '<ii:<i l^cgp? i 

f^P 5(C?( C^tC^ ®Ti?C^ C^t^iT '2(<«lC5lt fSC’t ^1 

?f^ fifcg cfff^r ><!? ^f5 b^ics- i{^ i ^<tftg ^i:?f— 

’!t1J^ ^^‘sp‘1 ^T“I I 


=35‘5'? ^Z^ *fr^I5g ; f^l 

"tfl!:^ ^"5^ <gtc^, ^T5 ^fw, c^-f^^cg ’ifgw 

gtgsi »ig5c«ig ^1 *itcg i gt'S'g eg -^fcgt^^i 

gi: 5)1 ^tgsesr cg^tcJil eg *ttcg jii =$^8 'sft^igi 

I Tinc^fggl egt^t gge^i ^tg #tgTg, egt^g g^ egeg 





c^C9T, c?t% c?Tc^ <«ttc^ I s^*i 

fifc^i ^itt5ift?(T?[ i^5rf.^c?! cell 

4t5TTt3 I C^^sf 5V ^1, 

Sf?t5 «tt^1 5Tt I C5TC»I? 

JlCSf ^CSf I 

n^C?!^ ^cnr BTW?! ^51 

^3 'srtc^ I ^39, 

alts Jis sstsfaics^t lilt ^1?1SI 5S 1 'St 

S3Qf% files cs=i 'as'^1 ^ts«ttJi1 cf?cfs iRCSi 5^e5, 
csst<st« S'S' *tfssrfs 
CSS^StG ’1t"»f 5ew, csstem 
S3 ^ts ^s^i c^e^ files 
"tffs cse^ css ^es f^esg, 
cs^testfel ’^ts stsi cst’tfs 
fses?, I s^e^it 

SISg >fl^ S«1Si?f »lf%!StSl 

“tffess stf*Ne"t 'sifsf^- 
'stes ste^ sistf?^ 5 s i 
s^ cs s'tfss 

SCSI sf®5i nwt«f 'sfel ses 
^se*! 59ies m I <iis ^s»i '5(t,»r sits ^e»ist se^l, fsc*is 
cutest s$ ciil I cst shifts ^^s '«t*e*r «tse5 'sis’sr 



>>3, se'Q'S cs^ ^f*tsi 



i 3. 5it51 S'S>S'fl^1 


8 « 





g-gs^fci^l >iT«f1, C^f*t?l ^51 ?It$5 I 

«f^TC^4I csft^^ 5iT31 i:;f»fT?t I sit^f 

( red corpuscles) C^T«I CJTf®! 5tf%?5 

^t’5l C5T!:’?1 C^ 'Sd.o 5itlw ’itfWCT 

UNC?! ?IT3| k£ 1^ ^•(5’H C^tC® I >!t5fT ^■§5«|sf^sfT'®f^ 

(leucocytes ) 'S(T^ i »lt?tC^I 

'siJlt^ltC^J C^ttJll *lfll I f^sw ( cubic 

millimeter ) tstre ifH »TTif1 s si’s? «lt»l 

?l* 'S|^ 

siT^I I 

■'*tflC5?! ?1CS(J ^It'Sig 

mm «rf® c’ftcs 

cs-eiil vfi^'v 'STw^i 

'5Cv>‘r favr^ts? 

I 51T9T ftc»1^5TC^ vat I C>iufi| 

C«tC5if 'S)TW, CJlt >tt9p 

msF •«ir^i:^^'« >f!p5I ^C?I *tTC^ I 5it5f 

?i^^f«t^t?i C2fK?miT5C5i?i fsT^ C5C^itJ?rff?Ji ( haemo- 



it. 

iJSTJfla ^tf^-S*t^f?|!l JlCifl 1)3'- 


S8 





{»lobin ) sijsi s^il i ^csjf^ 

C^CSlTcaTftCi^^l ?T'8?I1 C<*(C5F '*F?1«1 

•5(TCf I •SJTC>1?| >icaf 5i«rR ^t'Q^I Cljt£^ 

5£^?( «TtS| '«(f%£^^ nm ^£^ 

*rC}£^^ ^flra^F9f£i? c^rt 'sif%£5i? cstw i ^t?(1 cm 

COj ^IT’t ^£M M£^M '5(tMTM ^1 

«£M C^£^ £MM I >i£9f 

CM? WM MTt£M CMM ^£M £HM I 

MT»1 M'^'f "SISI I ^TMI ’Tf^tMl- 

eMt«IT^I M!£?l, »l^t£?l?J MCMI C^FTCMl “lap ^T£PM 

^’£9 »«*xM £5^1 M5£M I M£M MT?£M 

MTMTM “13? C«1 'SitC^t MM£15£M CMf'M C^TCMl 

■si^« “tap I ?t'«5T£^, ^£®!, MtfBc^, «lt'S:5£MI '5(T£*f’1T£“r 
M^15 'SIMVMJ CMt?tMt5^ ^£M£5 I ai£5f^( ^f5-vXl^fB a 

aRTMt£<f?l “tftCM MtMl M£«t^ *tT£?l I 

C^TCMl «Ft^ Ml Ml MTM, ijM, CBTM, ^M?M 4|'ff5M 
'*itMM£‘fM f%^?I fMCM 'i|£MM C^^ M£^M M£MI Jj£^ M£® 
CM? '5(5P£51M MTM1 M'^PCM'tM BtMfMMf CMCMf fC? v£|£M 
ai£MM CMCM C^siMtM C5^1 ^£M I MM MMM >«? MtMl M^- 

M1, v9Ml ^TM MTMC®!? 'MTMTCMM fMMM j 
•¥£5(M1, MM^, 5t^f^ 

CMtC^l ^tapt^ ^£M Mf? I >iit MM »tapM 'MtapMM CM£Mf 





J1ST?t«TC^ »lt5t^t^t ?s^t^ 

^Vi \ R’5^ c»^st?l 5t^tt ^T?1 1 

■-‘fff?:?i ?c'5*^i f^?s'5(r.^1 55it^ ’»itJ:^ ^ifv? ti^?| 


WCST^l ^IC^1 ^t3 «l^t? «ttc^ 



5^». 

55IT5C^5 ■fl'IT^ 

fl. ■g. 'SlUiftf^ 

S. 5. 5ItWC»t*IT 


I iSjc^r^ ^9f2i^F!:?r^i 

^f5ClI=3 

ntc?! 

'snc^ ; 

CST^ 

C2t%? JITf^ C^T»f 

'SI’PT^ 'ilTv 

^gitgj ^C?l 'iCJl 

f*f?lT3f% ^111511 

tJf? I 

'$’^51 (double-acting) 

CJ( <F!:5 'S 

fn^il <:«ic^ c§ci( 

CJ)?, "5(51 f3^ C'*iC^ '5tC51| 

’IC^I ck^l *ttllc5 


CTH 1 55^f5^^5 •tC'S C^ CUtC’P 1 I^I^IT? 

<1^ jfi^Tri:<3 

His 





I »J[< ■sjwrt ’SIT^H 

c>it s' ^t^itC'Tf^c^ 'sttc’i I ^tra-9? ^f%':9ii- 

^tf^c5 i:>f?r I 

^fg ^iigr 53r9 C^tC^T 'SC^T m. 'STC^ 

’tt'M ^<JC® ?CE5 '2f^t? ?st? ^3F I #r 

^<p^i cwtr^ *11*^ =«t^r ’itt ^t'S1 ^1 CWP 

to C^t?lti:^ C^ff^ I C^T^I ^51 C5lfif ^rsg 

fV^I >iT*ti:^ nt«i1 ^ i 

■aft ■'!5't^!l I *lftC'<t^ C^K.SI 

C^tC^l't sg I JtT'lt C5?:^ 

'st^N 'Q 5FfggTc^?1 fSgf •<^''.■5 ■'11’C^JT 

'5(g^ ^ I 


‘^t«^t1 “t'ffc^^ ^;t-ii sgi’—-9 -flTa? 

'srN?Jl «tTfV, f%i5 “l^lt ^9jr^ #[ «t^ta irk«. 

?fC5 5]v‘trgti:9i *r?':'5 1 ^tcs^ ^^il 

‘tflC5 3 5ft sii:?t5^ 

'Sj’f «IWW? ^FTCf 9C5r I 

( i) «lt5?tg ■‘tffc'a^ C5i»f *tf^ 





*lft5 I 

( ? ) ^91 1 C^Tcm 

^Tfc^ c’ttsf c»i^TJ)^r^ c»it9i9 >i-^rl ^T^tc® 1 
c'-it’F cm c?ft«i$ c>i5rf6^( ^9) ■*if^f9^ c^rr^iT^ 

I c^i-:^ n*fTc< cm c»it m *t*fT< ? 

C^fT’ltJ? C«f'9?l1 5T? 1 C>itS9J ?t?f5 C^f*t C^C^ 
^c'sl ^51 c^m^ 5m 1 
( ■* ) *rT«9l 

^9r I 'siTsittw?! c^cm fVg »i5| >?vc9t 59 1 

’(Cg ^T9^C«r9 C>T51 5f9C^ 

55 I ST^I *f5l56T5Ii?T5 ’fTC^ C*f55^?l'& ‘5f5 55 5C'*1^ I 

’C-m ‘[5^5 C5-»15 m ^T^l, a2Tf5 >2r?f%9 
f»'^5 fwC5 >£ir^fjl5^ ^T-a 5S51 I 

C5-2(55t^JJ«f5I5 ^«rl ®»tt5 ^«11 C’fsi, C>1? ■2|t5t^Jl-»1t5i1 
<5->l^ ^T5t^5^5 5t5l 55 ^tUft ■>^ *ITC5 1 

^T5T5Tg ^t'ST'S 'siT5-'95f& ^si I 

■SITSIIW^ ‘fft5 C^-^'IT'fTsi f5C5 ?tfl^ '5T9 'S(r;<C59 

5CB^ ^«l 1 ’ttC55 Ff^^l '« f5C5 'i)5* '2l^t5T4TC5 

3p?iT’t^ ^51 C5f555 5TC56! t ^91 ^I19,5C5 

f5C^ ■si^'SnC’f ^-C»i5 ^51 C«IC^ 55 I '5'f^*I5‘f ^T'51 
’*r5*fC55 ^1^5 ^TC«a 5TfJI5^1 9^?! siK^f I 





_ % 

f^^ cat^c^ ^1 «T»t *rfcg :— 

g5tc^T?t^c5^—I 

^ jfjTfe—I 

« c>2rffB^—cg-'9rtgi?^c^ 'Sites i 

'st^, 'srf^, >iigt?pe, 'gtf9(, fsfji ■si'ff^ ^te^i- 

?ttc5fe cat'll ’It'? I f^, c^5|, «i^f% c?r^*ivft’f^3i? 

5i»it& cat'^t^'gs I <5^ W*ft 5TtC5tC^JI « 

'sif^^Ji f^eg I •« -isgi 

'sif^csfCRg Jic^ 3i*v^^ ?[cg nffcg S'gt’i c^Ntg i ^t^ c'^iegs 
£>it '®if%cgfJi '«(T5igi ft?*! gsf% | 

5f& ’ttgig'g' 'sit^itt'fg “tfteg t^cJig ^t'w lag* “r#tg 

cat%?i <|T '0 <«cvfg c«iegf i ^twg 

f»^g ^tte^tc^^ « 'sif%[t^ii c^l 'sitest fVi ^tg 
»ic«r “tg*ri:gg t5 •sicgt'^^g «iTg-i9«pfB f%fii»i—iittc^Tcsii 

^teS I C'SltfB^ 'StsiTR^ C ( gst^^ ), O ( ), 

n ( ) '8 N (:ittc5ti:®f5i) lilt stgefe fffcg 

^ st^« 'sinf^^g «rtcgf 'sitggji, 

'9 >lt515Ftg—f^Jif6 ’1fft< I C2ttf5cs[g 

^fBsi I Jig ggfg 'sitfgg gtc<5i csitfSg 'sites «gg 

^fggte*i, f^egg gtwi fiis^ catf^g i fggtfgegg v.m 





’i’f, c^Ti^il ^ ^tc's 

C'SftfB^ nT«?I1 •’IT5 I Ci2tTfB^C«P« C*IT®tCi11 ^T^l, 

»rfrc?i^ 5jc«jj csiTfBcii^ »iT^*i5fT< 

I caTcfet?f]t55l 

c«iTf5iJ, c-sTTfS^ ill c^rc^r 5?:»f ^1 i 

f^ cm st^fo ^tt c>iaf% 

"sjcs?! ^CMI 5pc5| 

fai:»lf^*t ( glycerine ) q *i)f>ic^ ( fatty acids ) 

?5 I '«l^2t^JC9f 

CJ1«ltW 5FC?( JPITC^ 3^9 I 

caTf5i3 fa^<i iiWii 

c?Tc^ sitc^e I c*!^ ^pri ■sntf^cm- 

viifil^ ( amino acid ) i c^ c^PTc^l c«tTf5^^ 9"?^ «tt^ J 11 
'5TW?( «T«C^ »T«C^ *tf^‘ttC’l 

^59=5 .ilfilivs f^C9 I 

519—^C'sr^ ^«F 2J:^'n ntC5 

Vila’s • 5 [f 5 ircif<t C »5 ^1 9 S^T 9 9 STC^ 

I 

^51 9 >S.f fsj? C3St%?( «tt9t^ 5t'5t9 »t9*IC9iI ^T^J9‘*PT^ 
'Stw '5ITC91 I ’if^^ltC'l 

C^tC^iS C^itf^^t^I, =fIt5lf^^T^, »<t^^ 

awt’f “ll*tC9 ai?*! ’P^l 5t^ I m »it«(T9‘l «tt^lC9 



(^Vf^f^TTfvs 9 


<<iTC^ ^TC=®t ^T^lTt?il 5C?f 5iT5 1 
f^Ci^Vr^lW 'il?! >I«I C^PfC^ll ■sister?! 

Tr^T5Tfi{ C^tCS? f6f%'V»lC'*F?(1 f^»iT!:^ c^fn 

5Ft?I C»1^ C«tC^ ?:«R I '«(TII^1 -iit 

'5(?®^ ’ff?! I 

■51T^-4¥ C53%^I «(T5I—^I55F C'<[C^ 

n®t^ 5l^C5t ^ '«ItC5lT5:i1 6 b^lt? ttf’H ^T5 I 

•sif?(TC(f<» ’Jlt?( W® f®&Tf^CJ^?I f^C>*l^ «iC5t^R cn 

fsi^C?! 'SIT^ C^^ ^ 

^1 f5«F ^tRl ^iT^lf^ 1 “(flC<» >ilC5f^ ^ ^T«J 

>ilS5P ^511 ?[fii ^1—tif»I1 CTiCf; 'S(«TW 

^TC*?!^ I ^n c^tc^ia 5Csr ^1, 

^«t5 tf^l^T<l ’ffil^lTC't I ^T5’:^l'*(Tf^ «rt?lT^ 

C'iic^t C’lC^ »ttf?r, C*fCT'« '<tTf?F I 

c«t%c^ cff«fTf:i(1 ^T<iT^ '«rr^i?ii 

C«tCll <4TfV I ttt?T?I a »|^’tc?i?i ^«f 

viMj <jjt Jt!pT?( ^?it?i c5:-»t^ ?it5C5 
'<fT^ ?C65 WA 

>lT«tfr»1C«( SS^^C*! '5(Til1 ^n C^?T ?t?‘l 

*ITC<( C«IC^ 





% 

^st?i I cT?- 

»iTW^l «T«C^ 5iT»lt?( I sitsrf^l' 

va^t^ la^fB ^r?!^ '^tc5 ?1 

n^i^iT'i^afiTc^ c«c« fsf?? c^sic^ •rtc^i i 

?1 f5f^C5 

^t'® ?1 ^fsj '5lWt^ 'SIT^tOT? 1%®'!! '2lC^*r ^c? 

®t5 5ic^ UC5J w® •rtc^ i»1, fsfj? (f?c»i^® St 

fsfjt) 1 (r9®»it^^ su^t^ (glucose) 'srf^tc^t 

f^rj I r«®^t 

^f5 I •2t«ra®, ?-*tff5 <11® <tt?tc5?i "t®* 

C®C« 511?Il5 »icw cwst ®Tc® 

tii®^«? ifsiJ^tfii fwcst c*tcfe? f®®?i citc^t c«tc® nt« i 

^c»(i c^ ^’v^t c^®Jit?i ®t? f\vsf 5iT5!t?r 

€i®c«tl®®tc^ fBfJtC® nf?*!® ^??T? C^ 

®i »tc5ii cftc® *tic^t I st^c^tw '5it«pt):^ c^j 

fsfit '5t5‘i ^9c® »tTc^ f%®<i c^?5j 5it5|t^ ^it^tc^r 
«ii-f5fJi ^®f% ?? Ill; ^t5ii c^^sT ej'<m «it*t viif^fctt t»sr, 
«tfe5l ?? f®®?l %5 I ^«f C«IC^ «ttsiT5 

^«rjt ’twi f^fcst *ic® ®»tJt c»i«ttc:t ?>i 'St^rfJt® 

9Tt^C^1-CsFlflt’F 'ilfJl? ( hydrochloric acid ) ^®f% fc?[ 

®t5I 'sitJW—5lt5l1 csi 'SI'v-IQf^C^ ®t«C® 1£^ 

vaf^® ^'S'^1% ®tw^ c®t«^c?i C5p9ic® '91P 





I ^ftC’S^l C^-'si^gfsT f5f^ 

’t’l a^c^pti:^ *tf?«|^ 

c«?f5 ^ ill I c’lc^? >i*"^i:»f 

«5t^ ^«r ’t(5 ^t?l^ ’mT<'« <8ttc^ I 

JlC«f TO*t I 'siW^afsi enzyme fifCif 
41^^ I 5Ft^ f^f^g 

^Twg ng^rf^l5 c«t« 5i?w c^'ssi i 

c^-a'lT^c^ 'iit ’«tsi-c5t^tg ^1 ^<^1 c’f':?! 

fg'atg m^t^if i ^Tc^-e ^C5itc5( ^^, z^^i{^ 

'sjt^gl »151^ I 'SITsiTCtfg 

'S(t*rf^^ 5«IC^ C^ »lW3r 

afegi ntcg, 

f^cefg c’f twl i^l I ^ '^Ts?l c’fc^ ac^i^ s- 

f^f^8 «ttcT I 5it?it^ ‘^HTf^ii’ 

c’^'s^iTcgg ^‘iTc^ ?t c5Ft5? 

atcg ^tai I '5ig c^TcJil 'siTg- 

v«i^ «ft*t vef5fcg f^cg tiT^ I vfitigj 

!^cnaF«jfii wg^g i catfSwg j^ts(Tg‘f3 





^ I -iicsif «rrc»f «)tc*f CSZ^ »T?W 
*nrfc< '8 c^*tf5^!? sj^^r 

anit^j^ I catfS^ ^iT’itt^ 

^5g 'stjtf5(Citi-i£ip^^ ( amino acid ) \ 
caTfBj(-^^?j >iifB t? 

^tl 'siirt^Tc^T ^1 iic'5'? ac^“t 
*ftw I f^^i. ^ a'ff^ 'sttf^^ CT 

catfSn "aitC^ >l?9f 

calfSCTK ^fS^i, c^t®3 ^1 ^9^1 

’siT’ltttf^J ♦tt’F '5It*f'9t|s^ ^1^5? I 

C<*tC5F 9tS|t?l^’T «rt'g?l^ fsic?l’ll^^ ^C*!fC*t ^TC9 

\ 

C®C$^?1 1%®^ 99 'S(t>ltc«f?l 

“tffw C^ wat% ’Ttsff?!*! Jrf9 C»ttl&9S?t1% I ^t?J 

9tCSl 9tW ^ 'S(^f?^ «lt9C9'9 ^ C'*tC9 'STtW 9W 

*1^ ^9^1 MT^It^tf?[9 i^Tfif 6C51 
5raait9^i» jrfc’) i 

Cntl&9JitPl?l '5l*n ftciw C9t<irf'9 ^9, C9t«tt'e C91^, C9M8 

«lC9?f f9^ ^tf%? «(W?Tf^9^1 C9t«(t'« I 

citc^ *f^9 «tT9t? J|T£?t 

fW£?f f£?^I f9g 9^1 5)^1 I cirt9 C?t9l^t?l 

C9tW1 ^9 f%^?l 5C9 ac^ ^«t9 ’ttC? 

9'?TW1 'il9R «(^t9tf|9 ’i*NC9tBJ! 'Q a’Jf^*! f^?r 



Cate'S «rfc^ ck^i c*td?i ^itfk^i 

f^CK I C^-JR 5tSf 'S(tC5 'OICTC^^t 

’tT’P’Sf^ ■« '5jg^tfsi?( »i;wt55? «{>rr?i‘i 
c<f^faRt3l% K^r ^»ic*l%sr »t1%^ »iT^twi I 

^1 '®iajrff^^ f®^?! fwc^i n5Ft5i d^ii c>rc^ 

^*nrfcnT5(it^ i 

>5t«)t?(‘t ^'irr? ?tc^ '51M31 

«R9l—'2(TlI fi»f^JT ’Tft? I 

^*tc^?l ^«f ’fsi^tfil COIC^P C^C^l 
*ac»i C5tc^ s fj(C5^ 5i<f f?ra 

^T5l I '®l^^ Site?! C'ld^ 

C?fC^ 1 "ilf’T® 'ST^Tsr >ICW 

^twi ^’c^i ^?t^®f5TW 

fjin viit *1*1^1^ Jrt®t5T?l ^^vs «rfc?F I 

^IC®1 '«|5Tr® v£i^fB «|fii S15— 
'®t?'« C^t5St-«l’*R'$1 ^tc® I f^f 

f®®w f?tc^ ®spaf 'sci I 

'e5i^*rf5i^ c*rc^ ®tc5n ^’c?i ^t^=?2fc^j<T 

?c?j ^ I >31® ?it>it5fji^ fap^rf^r ’ipw.; ^‘&T<tttsTC^?r 

W W?I^ 'S|W?f ?t?t I C®51 





c@t« »T?9f C5p»n ^ I ^'sm ^^1 

c’1cB?' 9 ’Ft^f Ji5, c»! ??(*tc?i ^ra fnw I 

c*rcB?i c^i^ ’^taf ^ c"R c?tc9rt 5C«f 

^3[J^Tf51C^ I ^t9[ C^ ’ITC^ 5^1, C«IC^ 

'sjta *t:'*t vii^fB 'sttc^ 1 ^^’P'l «tT^T^ 

?5 vill «11t^ '5T?I *tw^ ^C«I I 

'5(3^tf^i:^ 'si'Wct^ c«f5 c«ic^ «?( cBcJi 

5(^1 ^ 'sc^ 5i^t? ?c^ I «*t c^Vrc®!^ »icaf 

#fBf ^’i:?r 91^ s?9i "si^i 

W «i(tC^ I l. fipfe j^?p_^TC^ 

fatst ( small intestine ) ^C9[ i 
4 c^tBI, C»lt ^?«!3 ( large intestine ) 

5ir5|C5 I ^^15t C"l^ ■5l91TfC5 I 
c«i!:^ c^%5 ^fip 1%^ii 

JUP ^tf% stit« I iflt 

^fB aiT^, «. ( liver ) 'Q ( pancreas ), 

faRt^l '2J«fti( 91^’F ^3 I ’IWI f^C^1 

wat ?ca '(Tfc^ i 

usasfB c^tcBl <!iC9f, r*t^:aa (gall bladder^a) i 
f^a fata aa^ atata 5C5i cac^ atcas fa^taa cata^ 
fa^saa cafaca 'iica c^t atatcaa aca fac“t ata i af^ cac¥ 



fn'a 'sitot-ra c«tc^8 ^ 

>1^15 »lC9f I vi)^1 ^til^ ^>i—*ft^- 

fs"®?! C^-31^ «ft^t^ 5^51 'St^ C6C^ 

'«W I C«tc^ ^t«f %Sl'8 

«rT^t?I v«|^ ^f5 ?;5 ^1 55«I ^1 I 

’15^$ f^, c^5t 2t^f^ c'^5*t*rt< ^1 ^1 

«ffll C«IC5F I ■s^^CH 

»i*"»tc4 '^c^i *rf^ 1 c^iwi ’fi^'t 

c?tc5i ^1 c^9i^ ?itai ^prfw?! nc’F 

I 

f^H-fjpfe ^IT^ 91^1 f«fi:? wn 6915^ 

I ■^artc®^ c*i%^ »isi^tc»i m 

9i5i«Tc^ cJic^i c^c^ *tTc^ i(l, 

BfiTetfn 6C9t ^cw fsif^i^^ *n» 

dm 91^155 Ci{v8^1 C»l«ltCi» BT’ITStf’t 

B»!C^ '<I1C^ I «(C3W ^•C^T5^-<2t»lt^‘ft^ 

C*tf?1^5lfjiJ\ ( peristalsis ) \ c’^Tcm 

’(tsiJ vil^wK^ 69IW? 5'*? C?Tl9lt 'sit^itCW^ 

‘lfl’»I'>l1 I *f9iT«C911 f^fe vnfilCT 

site?! Slt^l 'O I 69it^ >fC^ »1C«f ’?5^tC5|^ Tf1 f^C?I 
C*ttltt 'S|**t 51^1 ^?IC^ «ltC^ I 

’Bi*iT5j '8it»r “tfi^ c»tw c^fiiCT ^r? ^t^tc^i i 





1:5 C^lT^I W 1 ^fCSS I 

c^ii:!?, c»r^ 1 xwi ^ 

^ffapsl I iiVei I 

>ic^8 '«rr^Tc>r?( ?3r^ 

^Bt^Piiicn ^11 «i^ “f^c^i'a '«ra 

^C3J^ 5»C^1 I ^1 

«tt8fl ^Ta 'St^ C*tt^t^ 'S«*v»t >l'^<«tc^ St?*! *!ti:^ 

Jtl, ^C5!? 5!C«(I f^f ?tij I 

<*tTC^, ^tt C?tt!F? »!T?I 5ltf5?l ^^?!T*rf% ^T'5'RTf ^3! 
'siTsiTC??! ^TCW ^Itcsf I 

C<«IC^ «f3i:3 ^«l ( «tt3 «tt^T3 ^5!1 
J!l—Cnt^Tl ««’>«t SCSI C^fC^ ) 

»rt'5 ^?«»ca I ^cs?i 'St c^!T’?i JRTf^ <si«ic^ ftr^ 
f»fC3 ^ncw 'QC^, ^T? *13 fjitS f^Cil ^TC3 C^lT^ 

f?M f^C53 stsiatW Ci^W 3T3 1 vij&l c«f«rC^ W 

^t?taf-^t*(1 ?“rT3 SIC^, sfTW csfec^sitciil 'll? I -e 

'^ca? Slf%ac»l '«llTcnf<5^ ( appendix ) ^Tc^i C5T| 

^T$^CS13 ^(C^l '®i*“f ^t?l *f1 C<«IC^ 1{CSI <«rtt3' I <«ICS|f53 

^ syfSf <il^c^ aWI cut —»Wt 
C^ C^ cut ^Itl^ •Sltc^ ^csi 
’I'Rjca? stt'Rt'na ^ ^caTsf cncsit c^^l c^cfe 



I ’ftn*! ^T?i:^ btj? 

vii^t (Stt?rf^^?^l l^s • 

^51 sfsn ^c^i i(Nl 5t?1 f^c-t^ c^Tc^l 1 

JI"^< C^C^ ^Tif fwc»l« ’Tf?^ ^sgc’tf C^C5 SIT’^C^ ’ItC^ 

«(T?(‘t1 f^^I vJitrsi *5t5l1 cnci 'il^TCJ^'S 

5C5r 1 'i|’«tlCi(t I 

^tcaf 'S(31Jlt^C^ ^jT^f8ft?l1 5iwl 

I ^1 5t^1 vilt ^TU’fl C«IC^ ^ c5ci( C^ ^T?» slC^TaiJl 
^51—'^^51 ■sit'gjjT^^ '®(Sn^ 

C^fC^ C^tC^ aFSl*f ’Pf^Jl ?C?I ^C5! *tf%‘f® I 

^151 «*t ^st>l^ ?5, 

« C^C^ 3itc?t «1T5 ’^‘&1 I >£1?J :iTHT?I^X 

<^t, fltt9’flfel «*I’t^^, '2(^^ ®Tf^ 

=!?R«fl I 4t^9r 5IC51? ^(c<<T *ff^'®i^ «rr5F^^ 

'5[C»t'*f1 ^J?11 'St’t «f*l I ®TC»I1 stT^C^ 

'fit *1^ ?15«(I "SlT^TCJ??! 

I '5»'®it5t^ ^1 ^^(1, afsftr^i 

?ic^1 TI"S[l^«ft?f 5^9 f^C"I^ 1 

c<tsr c«f«f1 *|T?( \5i 





21^]? ^9j *i«fT< ■«rf^ ?(i 5(^5 *rrjf 

^tcw J11, 'Sirvf%^'®tt^ at^*! 

5?!% 5)13! 'sjTC’t ^»rl 1 ^•-*1 ?5, C5fT«rf^ 

^IT^ I 

^!9I fT^fe 'SITC^II •ai^T’J'®^ rJ?T<' C^Hl sf’C?I 

c*f 5iTl 55 ( C'4i:^ f^g C555 Sl1 5t^C^ ^C?, 

C55 fwC^ CBII ?5 « -SH 

C^>«lff( 5iti:?{ )—^t5 5151 2f5t5 C02 ’tJt^, ^5T, « 

^Sf55l ( Urea ) i >atgf% 5C5 »lf[?j 

f5f5C5 'Sti I ’15t5s, ?pJi'Jp5f>l SJ'ff^ 5t^5 5^ 

^t!:^ C5«f^ ’•ifiCiT ^5C5I ^'$^1 ’Ff® 515 51, f5« 
v4«f^C5e C55 515 cn'Q^I 555t5 1 C5f"! %«! 

49f%'e “tftC5 f5l55 5t^ 55C^ ’ItJ5 1 

CO 2 5t'*!t5 5151 ^5 f5:55C‘f5 5t«f ^5^5 5151 I 

51 SftSf 'SCSI 515 "Sit >551 C555 '2l?3tC55 
5C5 I ^5 51 f5S^ 'Q f%»t5 'ilsf«IC5 »t^5 C5C5 C55 
5C5 C55t5 5ti:^ >ltft5J 515 1 ^135 <11 C5C5 tl1&55 

515^^ 5-35i?15TC5 3CS1 f^C5 '515a^IC5 gflpC5 5t5 I 
■y^5 51^ 5t5 C<tCSI "555^55 5CSI 5C^5 

CO2 <tJt5 5C5 St^ I >£1^ ff5^ 5^ ^55 





■%?( CO2 ?tJt»l C^C'? CT^I I 


C02 CT^t? 

1?^ 

^jT?t 

CAZ^ 1%'®^ -8 

I •stcn^- 

9f% ^I'S'- 

l*lts(^ -SjMtsi 

I JJC^ C^- 

f^9l (ammonia ) 
a»jT^ I ^jtc^(Tf^?i1 

C SitfBJl 5FC»! 

?? « vi|t 





^wa't^ «t. w’t 

^f. C’lC^ ^t^il V, ^=ltfsi3 ^ 

«. ftirt 5. ^a!«lf5l 

'^3t^tf»t W. f^FB^ 

nt, ?sftfi|!it5i ?tito 'V. 1 


^1 c^f^r ^fTajtfl '5(m’ltfj»^1 ’(WI «tT^C5i 

I 'sirrc^iTfat^T^i c^ic^j 

m 1 v£)sia[ ct{5 CT 

vcsi ^1 -ipf^ *fT« I (At '3q’?^T5 






»rfw i fV®4^ 

'sit?#^l fj^t^ C5??( >ii^* (>i^}f5tir ^tc^l 



ib-, 

<t. ^^9 CT8T 

•51, "f-fl '8(9>8n^t^t sitrsa c»i^t"»t 

5®il505ra sitf^ 5. ■^tc5H mra 


^f5c?I «t23tC?^ ^Z’tf 
“tfN ^’C5 

CVf^t?! ^R’?! 1 

C’ld?! 

^dl fsflS^,— 

CVtCsp 5C§1 S|?f 

^Tl^l (bladder) 

^’C3i ><1^51 5(lC5ic^ I 

’^*1 mn 

s^5i »at ^r<i 

W'$ «lTC5f— C>1&1 

<S|23R 

I 


'8l5J‘?t5 2{^I? ^8 »ir«(R‘n5; «ttf i| C>I?I 


«i??R I i|- i2igtR?( Bf5r 

84« citi^ ^^4 cst^i ?(Ji •« >4o ciR 's^gta 

■«lTt^ I ^tf% »!»% 8151 1 “11)5 'il^8ftf5| 8f51 SF^n- 













^5f C’lc? '5[T^TW5 C>5&1 
*15‘l ’T^ll fs«"69 tr?I^T?l I 5T^1 Sf«l-fa[^tC*t^ '»t9r 

1 ff^ttc»i?i ncsf 

C^filC?t I ’IT^W ^^?11 <4^ 

stsit*! *r|[;9?l I 'siTOW^ fief's «5ifi|^T“f 

?3, 5T>l^T?l ^tttK C^tC^I C^tcfel '®5»l*«tJ 'Sites— 

cJisl%c^ C5tt«t CT«tc^ *rf'8si ^itti Jil I 

fjies Sit'S ^tc^—sit'S- 

sPis ^t^f i?c^ csc^ 5ffi tses cs'Qtil i c’l^ 
ets'^tti f|!sri»i% fscs sts ^cs ^ttc<i 'sites i 

stess SCSI'S ’SK’tfsst't ^^fstn -s ste^—^^fssi 

st^ts s^s stes ^sfsi I 'SizTts csf“t sfsstes s sts 

ses'^tf's ^ nfsstcs “tfts cse^ apstses 'sts^sl css 
scs fsc^ I ^css sWesi cs^1 ^se® ^e^s e^ssl 

«l'fl% 'sts^sl srcs S 5 c^ «es sts, sits ss 
scs C 02 S SC'S! ^s^ess sts fses 'stess ts^tess 
s^tsst cs^ I 

■sf^tess sfssts si ^ts r«^S t®fssl 'S «l9lt3 SSS 
sfssts SS SSS iSs* StC^ ^] I ss, esft cses S1 itsi- 

s^ts 'Stiffs csfs I sfsars esPr ^ses t^fssts 

sfssts CSC'? Sts I CSfSSI ^ss ssless csssfss SCSI 
Sn’I^S '8 «tSS^CSS S*!^ cate's StC^ I "slStltS 





'6 ^TW *ttC 5 511 —■'$ 1 ^ 

■siatsTaf^? ^1 ■nf^^rf^i 'sif^siC^ 

oit HtJItsi ^*tt^ '8 ■«ItC5 I 

’IWI C^VtCJn^l f^S’F*! ’Ft® 511 ’Ft^ 

’^iTHtCSiH 511 I 'flu ’It’ll 'fl’F^ C^tt511 ii5! C5tt»! 

•3ig;«f9i f^g’’Ft*fii ^91 ^Ft^ 5Tf%tn f^tis *tttn f%'? 

^1 *ltt1I 5fl I •‘lUtll 'SUSIt^H’FI C?tC5I 

*ttC5 I 


5?;pt61^1, f51>!lt’I4}’!(T’t, 
«ft«?nifts5l a’ff® ’ittw ®itt5!t55ii 

I 'fl’t51 ’SITtHl fs’SCH^I f^tis 5!:^ I ’Si^slvcjtsfn 
’Ft^, ••‘tftlI-BT5|5lT« ^ <2ft1it3f51 

cwwf?—^Tf% 'flCTU c^, 

‘flWH C’[tFffWtFt-’lt<<5l 5t^ ^ ^CIT, ^ 

55it5,5T5i5^tn wf,"^ Cat’ll cvit^ 'stf’ii:^, c^ 

5^55 ^551 f^CH Htte?, ^tt5 

■’Tf^tt ^1 ’F^ ’FCK 1 'fl-^^ 

£7tT'5l C^xm ^«(1 '«(T^tK I 

c^,vs\^ caTt&t?nt®’i ®tu ’tfn’ttf^’F 





I vat C2tTC^T?tTTW^l!:^ 

f^CTc^ 1 w-c’Ptiii^rl *rv"»tc4 vajsft 

$t^ f%g 'stt^T^ ^iTCK^t or at^rg? 

ifc^ I 'srf^f'® c^«ttc^t ®rta^ 

r»ot va^^ cT>^ TC3T ^tf^i:^ c^tc5i 1 



i». ' 51 :^^ fjlC5 Ff?t 

^’Tl «I9'|f^51 « M. "»rf V5i5[-9fj!( 

Tf^l C^C^t C2lttfeT?flT^C5l<l '5It\5T ^?:'? 

si^JT g'jia c?tc^ ’tfi:^ I 

gTtc?i c'>tc^ 5rf:rf'2}=?TM? 

if^ tc®? I ^Tc^n, fjifB, §gitn, "»(4, •:=«? 

^(t 




»IC«f ?? I 51?, 

*jf^^ 1 c^Twi cm 

'^C5ft?r ^C?J '^:3 ’t^ C^5{;j 

^C5 J^1 I 'i|^-<a^ 'SJ*xC*t 

cm 5itw?i ftc*t^ 

JrrFi C5!5?t^ "Sp^l^ I C5tC^^ C^isisfsf '»ltC5I'R ^f%I C^f*t 
^’c^ ’Pt?r, c>i?r3f«! *ic^?i 'sft^iTt'® 

’Ttsi C«nj I 'il^ (PIC^T^t f^’S 

a[->i5j “rflc^ 5?tt^T ^Tm «itf% i 

tfssc?^ f^c?i 'sit^tctf^t liicfe 1 

'srfC’Jt^ *tt^ c5Tc«r^ ^?(1, »i^tR 

^tc»l ?rTC5[?t f«^5 I 

vil^ m C»IC9I? ^ — 

^-v£|^fel %5I ^1 I cm t5 

C^-^rc«lTC^ C*f«fl^ m, 

cJt-’srtcsitc^ ctf^rc^ *tT^ ^11 mc^ i2M?.»ii 

ill *tt^1 ^T5 ill I Cltc^ >il«Ff8 ’TfC3[ ?tfw 8'S9 »,»o®,»<>o 

f5(f%SJTC»l?I -ilsF-m 'Sin cgn^^ '<(TC^ ilt^ 

^1 "SliltllTCT C^?l m I 

’ft^*iT5il ^ ^tcf, c»i ill 

mi35 2l«tTsff 'SfCil’^ ^«r 

f^®t^ CVJC^ 1 '£l^-'il^ ^^51 C»1C^?( 





v5i«1 «aOT5 'si??^f% ®tif- 

Clfts?! ?t5g> >3^?. C’FtCm 

'SR^n^R W<ri I 

^511 ^at5, ac^j^ w.^ atcn^i 

C^Z^^ ^fifT c^?t RTC^ ; C^-C^ttsn C^Z^ 'St1*rt^ 

vilCT C*ft5C^ «ff^t ^Z^ ^9J C^C^r 1 >4^ «ft^ 




f^C5 ^f^t?( ^C9( *l?tci(<t 
»l?F 5)^1 ’ItCff^l ^Tsf^ ^C65 
^1^51 ^t^l ^?I1 I ^tlsf^C’F ^T^- 
c^5i 5<csr, *ta"»ta ^t«il ^ca vaai 's)*f- 

a^icflf ^1%ca ^tc^ia ■sic^ i “rffiaa c^i-c^tr^ii 








'»rRt^ sitnc^T 4?rl ^c?i fs(ra ^ i 

c^-t ^ 8 ’tf^C^C’t I afT^taf. 

«5r, c&^'srfjp, ajf^3\^^aft'af% 

‘ii^&l ^tfl?'^ 5t5iTc^ uTaf^Trt 

i«t®\sert'9 cnt »rft^6t9IJlt?l JIT^T^I 

I c^tf5 c^tfS CTSf vi)^ ’sjcaj c^^csf ?T<n >1'®^ c?T^ 
ill irf'«-(?TC5i?i Jit^T^i f^iil I 

CWffC'Q?! ilC3!5 'SITC^ I 

^IC^I I v<|^ :(a, J1CW 

'Slt^l-'il^ft ^t'<l1 '5TW!» >(r31 I 'il^’tf^l 

-4 

C’F^Isia (cable ) ^T?I C’ffsgl- 

^T«rl, C^TpJfC'S? i^1^-C>TC5I^( C^t^1 c?n65l 

’«rrc 5 I c*tc^a c«ti:^ c^f^ca c>it ^«tT9 

5C91 t?ft5 I iiti:^?[ ^T^i'SfSi Ji?p, «f»rf8 f^5ii:?r 

J15F»tT51 gC5ia cm^l WT?( I fna*lT^T?l filC5?[ 

'^JiK c^tt^gl ^91 -ilCJT ^l6c^ 

C’l'SttCit iltiTl C^ I »fftC?I?[ «(^'2t^IC^?f 

csicas ^1^t^^!iiC*l 5C51 'STf’lt^ 

»tcsr ^tsf *itf^ci[ f^ca 

mm ■si’fc^^r ’icsji I %?i 'srr^T?! ^ i 

’I’lca??! ilcsir '5i*x»t ^t^l >5t5c«f?t 





I ’ll 'ilC»TC5 c»!”9fi^ 

'SfT^’lt?, *rf^’?9ff c«tc^ ^1 viicJic^ c^i^fir ^9 aft^’tt?, ui? 

'®N I 

c^fiic*pt5l (telephone exchange )— 

C’dC^ *1^ '^^9j «C^ C»l«ltCJ{ C‘’T>5tlf 1 CJ!t 

c*tc?it ^ «rf?t? 'st^j cotc^ Bcsr 

^t9 I vilt nt'« ^C?( «rf^I ^^al'STCSf, 

C»l^ '51?»TTW ^T5f I *1 C5f'Q9l I 

?rtc^^ ^t® ts\^ ’5?tT^ '^'9CJ(?[ 5!Tfl5I I 

'SIT® ^1il1 

c*l^ Rc^l C^tn CiI?P«fC'S ^1 ’ITfCW I C^l^TST c«rc^ 

c’fsi c’1% ^tci—Sit'S” I 

J?1 ?|f>c?i ^SISI C5tc®11 C^, 

^tsp 'sit'Qsi I ^i:5if5 nt« 

f;it?i c^c^' ’it« 5t^ I 'sit«^ c^c^ 

C’l^tt'S ^1 ’I’t^ ’t^« sit® ’tst 

^?(c^ v<i^ c’lC’FC'as sitc^l srt 1 ’st’i-^it’tl -s ^f^- 

^^tcsiTtt sn:«(T »tsicni[ c^ttJil ^i^«)tst ^’c^t ^tsi?(i s(T?i'n 

*ft1^ sil sistCUlt 5IC«(J^ vil^ 5C9 

c^fc^ I tfai^ ?C1 'SiTsn 'fi?* C^tC^ tfsc?! 

^stu CT'SHtH Slt« S11 ’St^C’t C’ttsisiTSl 

c?c«( *iw^i »i^t^1, «(ncRii f%a sT« 





I v£l^ fwt^i cu^ 

^1 5C5!, 'St^tw fe»iC^ f*rt^ I 

^ c^twi *tt<V7 c^t I at 
'SI??? <«rrc?f, ^’Tn’Ii 'srr^tt^? cu^ tfe? c^nc?' ^’ft^ 
'®t?1 ?t? fJic? ?t?, ’I’faf ^t? Jit^sl f?c? ?^?i 

’Tfsicini 'srft?n fjfc? *rrk? i ^itsjw? c^stcjii c&fk^t^- 

«J*lt^ v£|^ C?f% ?ft?f SI1 I 

“tftc? tf^ 'SIH^ l ^tK, C5T«( 

<sj'ff^ ’Tcwt 'srt^rtw? *ff?6? c?f^ I 

?t<fc^ ?t? CT >151^ f?^T? ^I’C? 

c?c*it5 I nflc?? i2tc^i?! 

^tC5 «f?? *ft6c? C«f?T? I c*tct? Slt^ f^c? c»tc^ 

^1 ?lf?^ C?tC»l''5I»t«?C^ «f?? I 'at'«fiic?f 'siT^I^ftl 
^ C^C® *ttc?, C5t«f-?stJI ?ti:^1lB? I 

^C?? ?1 ?1^?? «!?? vDC^I OT?, ^t? 'S|t5Tgft*l 
If5?'9f5t «r?? srfk’Fc^ ntk? i 

( i ) "»t41 sta^t? *t#l f?c? “tff? -SI uttistt^l c^rt^, 

vati 'si^rr? '^f??‘i cJf5i f?c? I 

c>i5\af5i k'«1-?ni’i C5l ^ttwTi 

I c’ltsrfc?’! "'tc'f ^?i i?5i^ *rf? ?1 ^si 





^?il Ti •rf'em ’sitJtTtJni 

C^TUf^CSF ^1 >rf?1 W9, C>lt ’Rf^C^ 

fjic? "^li;- 

'ff^" c>i«rrc^ i >ii^ 

?ftC?l^ C^t'Rt'Q 

c^m cf\^ 

C^-5T^>f ^Itfl CR?, 
vfl^&l f^j{ cntsi 

>lt^5t^ ^ I 

*rfw **14 

% 

C?tt«11— ^T3Ttsi^ ^^ 

I vH^fg 

5t*i'5t^ C5SI •sra^ ^sm ?tji^ »t. jotr 
’ it^l »tf^ »l^3I ?t. mt'Q 5fR<»’t^ 

»j5(tS( C^CSJtC^ f4n CTt&tC9| ^I«t1 9ltC1t 

^TS’t'hj ^rl 5iW^ *ttw I ^T’l^il 

it's! C^t«f J)1 I CJWSfSt 

f^Rj ’tRl^ ’I’JCTi i '»lt’(^1 

•Hi 






c^»fnl »r^ait 5 ?Tcj<1 i iT^sl, 

"»i4 '«c^-5T?ifl> c^T'i’nfe sM'Ptii f^!:"i=^«tc^ ^rc5 

^911 c^Tcail V«i5 i2tc^l^f5?r 5T^[ ftf»9 

»rtft I it's! 91NC5T 5? »lT?1 

cifil I CWC5^ »l^3I 

6t?i c»r9it 'sitc^, 

6t^ ^(5?^ “if^'S ?l^C5 I 

( ^ ) It*! I C^-^r»’qtC^ 5tTC^ ’ftl ^ ’^tw 
'5J?{a^ ^fi(, I 'S^tc^ll, 

§^tn 'sral^r tf®CT?i 

C<tt9lt*t^C5T^ C^ '®15J'ff%?l 

-m] ^it^itafs^’F «if^?(l I ^fB f^^c^T'Tl 

C^t^tCSH-C’tBtC^rl C’fT’l I 

C«ttC*t5 9tti:^ C^K>19T '®T^(1 

( chemicals ) l f^^T« 

Sl?."»li?f ^t?l1 ’IT^C^ OT? ’I’fc^ vil^* ^T?lt 5pC5I 'S^N^I 

I f«j f«5 ^*11 i%S ?I^'!l 

CTH, ^TW?( iSlfelt? I 

^91 ^ 'Q ^591 *niiTc«f 

c»tT9i1 I f^fJic>i?i 

■91^ c*tc^ *rrft ill, ntl ^t?i 



’$TC<f?I ’F^’P ^N«f gfC«tf9C5I CffH I 

’s?9>iK^ c^t»i I 

( « ) ^t«f I 

’tTCK »!t^tCi(1 «JTC^ I 6T<( 

■^tw »fti:?i f^l&, fsc'si 9 •, •si^ 

5T^ K’F^l ^tcw?l ?I^S| ’3«l^ S)^W^ I 

’^Tw ^5|C^ '5(t5I?(1 ^1 C»1&1 9 ^T^f C^nfCJ^I 

I f5c*l ^t^5l C^tWI 

fiff^>J C^C^ CB^I ^tCl^ ^1*f 

^^§1 ■aff^^ I ><|^ «TC^ c^m BC^TC^I^ 9 ’^I 

«S^ ^Tc»t«l 9 C*t?TC^?l ^(WT f^Ci^ *rf<^I 

ill I >!%'$ s^t^F ^It’FCSl 
«t«l I 

( 8 ) »t^ I »1^ -silf®^ ?F^T^ r^C*t^ ^Ff C^tC^II ^TH I 

BT9?f^ “tC’lf?! ^«v»lfs I 

^*1^ f^tC^ MW ’itCM “I’M 

I MS-R 5^j55| Ma I C«IC^ 'Slt^l'al ^R 

CM-'®(«r|f CMfV ^1 >l’“J< Jia I C»l^1 
CBtC«M ^IW, “icaf?( M’w ^^1 filW 

fs^CM CM9M1 ^lTi5 I ■arf’!?! Ma’ltf^ MTC^ 





WR 'sf^^Ttsi I 'ii^ cn«i^ 

<iil ^ '5iT^!ic‘i?f ^f«i ^ai ^catf i 

as I af^aw (trumpet)—»taf aaaTa atara 5 - 
faca cafaca atca? ca-^*“f C6ti:«a ac^l t '®!faat**t ^^a 



asH 

a*, aajtcsra ’?’!!i 

a. ^sr 

a. atwa a?p a«t 

a. ataj^a arsi rtstwi asifsa 
«. l^a 

B. afi 


^caa «iit ssi^afS cataTwl 
casarcai ara, ^tai 

^BSTac^l ca-faas cacas aa? 
'*atca cat fwcas ata 
caarc^ area ; a’ca 
caaa ca ^fcai aiac^ ara 
^1 aa, “icaa faa fa<a 
aata ®Tfa ??raal 5a 1 
aff^caa cBca ^a^a, ca'^ta 

ataca acaa 
cafa 1 fa^ 
anjtaa aTcaa afaacaa 


aca ca-aaa cattai aT*aca%a cata cat atc^ t^stac^i 


^Tta at?Tc^ ntai ata 1 aatfe^ catcal aif^a 'iit aa^i 


caaca atatacaa ca^^^a cata aa 1 

a I aajTa (middle ear) i aftaa caarca aa aca c“ta 
acac^ f^^caa faca, caatca atfaa *ta ^acata aca ^afB 
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I ^’t?) I 

c^TcJii c^t, i 

*tt^9»i n<fl I «tT»i5i ^smf^ I 

5i*(rTcsf5 c«ft5T ^1 C5t5i i 

C^TCSl^ 6T^l?t?l *t^t^ StfB 

^^fBc^F ^tfnc? s«f^^ ^t?[ C^W, '5(Ts(tW^ *tff^'6 

c^t ’Ft^ I ?T'a?(i?i >iic>i 5itc5t ^n?i, nti ^Tc^ 

C^C*t Btf^C^ CT5 ^ >\<F 

^Tc?^ fs^?i ftr« ^t«i®ft‘i 'sic9f, c^^itcJi 

'S(T^5J «ftt^ I C^TC5?1 *t^tf5 ^dl CFTC^J 

CSltC^ C*ITW, “t’Jf 'ilC’T '»(W^ 

■Tfc?l ill, ^Tcsf^ f^^?(-^TCi? CTJ^ S(1 I 

?! I ^t«I'®fl‘l ( inner ear ) i >4^ C5?t^1 

“rt^t^3 ^c^i, 5?5ic^ ^c?j c’tfscn 

C^5l ^?|1 I ;i5lf6 c^t'itt'6 ’l?F, C^T«*tT<s C^itfel I 

i^c9i^ ®ai ^TC5 I ’i^f^ 'fi^ 

cf c*t ^^C’® 'iitc^ ^im ?fTi:9?( i 

'siNtc®^ c’fk? 

VITC^ '®l^lf5l “[^ ’<lTf% I 

«ic^t*f c^fi ^9, »r9r« c^sif^ '^'t*i ^1 caft^itc^i 

^»C9J ^JJTWil ^9 I “[C9f9 ci>^ 5F® ^tC»T9 F9 

6^1 I 





it?*l ^1 »ttf^!:5 C*f «TI ^f?1 

'«IC«r3 ^Tt9i1‘^ (balance), 

’i’JtJl'StCSf ^tT^FC^ 111, ^?f5 

ill <fr^C9r I 

'®(fC91T^I CE^ CE^ ?t «?It3 

’t'SW 1 '«lTC’t C<f*ft^ 

nt^, ’tTf^’F^I *fc?l 'SIWCFS ^TCR 

C’t'tEH I 

( 4 ) I CEtJ^^I 51^51 'siT^^t 

■ST?t 2|f^?(i’1 ^51^1 ClfttC^ ’It^ I 

^Tt ^t5l (TsT^It? CEtC^^ ^rta'lt^ 

I CBtC^ asjtJJ 'SUf ^f5— 

^TCE?i C5p»r fitc^ '«(tc5it^- 

aw»f ^c?i ■« ^’FfS *1*^1 jjT^ Bft*t 

nt'5 I c^tc^F ?if% 

CEtI«t^ 'ilt’l *K'5, C’l^ 

»i*ffs^ f^C9 *1^f^ t5FC«l I 

wr95 a»it^ c^f^ cEtca^i «rf^tt^ 

^f^s(i v£i^ a, cBtc^Ri aff^i ■si?i ^t?i 


«^4j 





I 5PjTC5(?lt?J C^’f^ ’f?!! 'Wtt’F ■^T^l 




5f. C51C«I? 'tt'Sl '4. ■?!:ttf8»i 

•it. 5ffW 'I. CcTC^S nftW? 5=c1«?I1 -si^nt 

■8. C»lt^8 Cit^ 6. <A^ 

?.. 5!. C5H«t8 ^t«-’n’(t? W„81 

•«P. (HllSstl '?. C^t885 •'l^l 

i. 'it'5 CSffstS 5[C«1 »(?t<-‘58l 

48Ff6 Cft'l nt? 1 C^->i^ 

fn^j^ "sitcf ^>(^1 ^f<t 

tB?1 ’Itfs I 

C5tt«IK f%^?t '®rrC9I1 CUT^Tf? vst ^C5^fir 

"stflf ■^rttw: 







^ I C5TC^? *tf^1 (eye-lid)i C5tC«m ^T«r c^tC^Tl 

1 c6Tc«i?i ni^t^ 5T^i'9t?i 

f^t5 *tT^5I1 

?csi ^#C5I^ ( cartilage ) i C5tC^? *rr^t t? 

^?iC5i >i*c^t5!:j< ^tfi>c«i9?af5f 

C^*t “t^ 59 « «jf%C9t9 ^tC'S I 

^ I -slf? ( glands ) | C5tt^9 *tt^t9 f^^C99 
C5t!:fel C5TC&1 sift I C»l-JT9 Sift C<9C5 3f^lTst^ ^£19F 
?I^?l C9? 59 1 ^^91 ftc^ *<lt^T9 »f?PJl C5TC99 

t5 »l5CSf 'SililTsil 9f9i:^ nTt9 >fl9* ^^iT^lftl C^^TC^I 
99s^l ?l99t1 CHl^ >15tS |C9 C99 ’PC?! ftc'® ^TC9 I 

»! I 9sft9l ( cornea ) i C5TC<<t9 ^JT:99T9 

^tC^9 ^51J11 ^91 5C9Cf I ^tC99t C9?i1 C<?ft C9, 6t9ft^ 
9^, C9P9»1 ftc^ C?1T5! »il^fS ^t^T5lT9 9C^ ^TC^il 

^9919 *19 ^tC5 I *1^ “1^ '^9* ’95? ^1999 ftw 

519*1 1 >£1 '5lT99«lf59 9t9 9f«|9l I 

9 I ^T5f99 91 ®TJ93pT9 ( iris or diaphragm ) i 

^f«l9l9 jj9s f»(5Wt '5ir9-45f5 *191 9TC9f, *19115 
_J19 I 9lftPt»?:9 ^T9 919141519 9* C51C® *IlC9 I ^1C91 
9t9l^lC9 >45^ C»1T9 ft? *19 I 'if *1^19 9l9 '“iT^ft? 9l 
*5lt93'l9 I '9ltr9C99 9V ^?{91C9 51C»I1, 551, 9^®! t^Jlft 
9191 9CS9 C519 CW9:« *tlS9l 9T9 I 

o\\r 





s I c6Tc«r3 ^t?ii (pupil) I ^Tlfac^i c^-f 5 ;?fBir ^sri 

”<?i1 C^CSIl C6tw '«t?l1 I 

C&tw alC^lT^si^lC^I c^tc&l ^3T?l ^R’ll 

'SITC^ I ^TC5irc^- ^1 f^fi(»l CT«tC^ C^C®! C5TC«f?J 

'srf^ «fn ■mcsft?! ^1 fsffj(JT cvf«r^T9 

1^511 C^ttfel I 

5 I (lens ) I cFTc^f^ csi^ i 

Ji*xC^t5n at^it^c*! C3rc^?r i 

lilt C9rC9f?[ “1% ^T?tCil1 tl I ^TC?if 

W5I1 C^IC^T^ “tf^ r9ffj|CJl?[ 

c^sn I 

1 I C5TC«f?l nfl ( retina ) I 
55 C5tC^?I fn^^l ’l^ta ^*15 I lil^ ’I^T^ ’TTC^ 

«tl ^t«l f5^t5 5^55 «rtc^ I C5TW5 

r*f5W tC5 ^1'i ( optic nerve ) 55 I 

mt ilt^fS C5tC«l5 JlCSf C5t»t I 5l-fVs 

fgffilJT ^tsiTC^ C5TC«t?( liltJl ’ic? C«lC5f '^TC^IT?! 
5ftr i2if^5Ff8t55 ^5 C5tC«r5 *1^15 §*15 5T¥1 CT5 I 

*lfl C>1^ ^f55t^ ^*tf55' JltC§5 >1tttC5r *ttit5 lil^t 

^tSt ’FC^ ^^51 CTf5 I C515 

«lTf% q 5f5 C5«ff5 f55T5 C^t I 





’5(f%'«lT'$ Sf^'t ^^1 I 

’FT^ VM C»I? ^C?I f5ic^ ^rf'SHl sutcw I vil^^ 



5 8. **;if^c^?l viMt?i ?tiii 


>6 

^ I 

«ttfV t 

f'^C^I^t 5IC51 ^^5! 
*r>fH f^'5 I 
C^C5T-8 

'5JtC5 '4’J* 


’-iWSIt^ '< •^ai?tft ?t. C9t16>l ( glottis ) 

’I. f^a «. ■»ut!3^ (■•‘t^) 5. '5«t'5ti?ia 

S. 5ltc^a trs' W. alc^a <I?ia at. spheroidal 
siDus f^. frontal sinus ». olfactory lobe 
i. ’lai® f»ttS^fa ai-d 5. 8rd ventricle 

®l. cerebellum '5. 4th ventricle H. 
if. <. ) =1. epiglottis 

n. fi|a^l5ta ^tts sf. spinal cord. 


«'-tlS?Sf5I 'Sflrtg 

^t’fl C^, 

■sia 

«iti:^ I 


«ttl>ai ^*t?t ^-»tJ?1 f?S9!, FiT^lCJ?^ f^S&1 ^Z^1, 


Vo 











I ^ 'srt^Tc??! 

'siftiTJi; f5«l ^rl f%5 '^t«rrc^ 

I C»l9I'Sf^ C*t5T^, >4^ 

'^?l ^lf?t ^fBsV C^, WtUi9 

■sif^ »rf^«(tw tf^^i c^ciSi ^iT^^ic'f^ Tfc^i i 

'S)C*t‘*l*T^^ 5C55 ( reflex 

action ) i 5tC^ C^spl ^iWCst ^^5 CJt«^IT<l 

C^FTCill f5^f?( ^«11 Cil^, 'll C^^»I 'aqf^^!:^? ^rif 

>1W I ^6g WTSJ? f5I5T?l“(% 

C^<{TW ’S|?l'l“tf%'?l I fe9T?l 

fHC6^ I C^liPWC'S^t f«^?I 

C^l ^TCf C^l^til C<«in^t 

5^1 1 '5(t’TC«l 'slV-tf^C*!? 

'sivcn I c»t«ftJi«PT?i ^>i*«n cf\^ ^T^tcff?( iifs5(f5»f=91 tfas- 
^fpi c«tc^ ?l 'Stw.^f^ ’I’st35 ^’C? '»ITW 

f%g f%g 'D^Tfcjf c'^rc^ I c^Tcn c^tTcn 

cn'9f% ^’C5 ^|T«I1 '<ltt=®F, ^ti:^ 

tC55 ^tc^ 5lt?ffWT 1 Tjf^ST'QTl? ’T’IC'5 ?lf^'® 

c2if%f^5T, .2if^ eife '5(gfs( ^^^1 'siWr.wa 





I «(’w 5?^ 

’at^ f?»rf^ i >£1^ »m=j 

Ffsrt^T^r 5fgi 

^t?I C5t?I C^fn ^1 ’ft^ K®! 
m ; vfit «fB5i 5t5?t^t<r ’1?'^ ^«i5 ^>5^51 


’awt^ I 



( ) ' 

“tfl^ »i^c^ 

■®)TC?(T5Jrl C’fC^ I «fTf*tT5lT^ ^Ca«t =!P^1 

15^ cat%?( at%^ ■srcKi 'iK^i 

cut I f C65 I 

C«JC^ C^^l^ »fT5 « SI’S ’ICiO C^ 2J«lC?lt 

s>5t?r * 11 :^ CT ^cBg : <ft5»ft«n R<pt^ nrci j) 1, wisftc^Wc?!^ 
'=I^t«( »ff^ 1 'STCW^ 'fit CT ^91 —vii^ 

fs^cgt ^c» *rt'e?ii '«(fM^T*»r 

*rr<c^i?i I 

?tt5 'fl^ ■Wtll’fT 9 ’TffS^ 5 Tf 9 JW *fTf^C?l 

sfTC^ I 'fl^ gsi'Q ^T^T?[ §*rr^ C^t I 

st^ ^t^-’iT’?! c^tc^l BsrrcJF^jt?! ^ 9 r ?tc? 'ec^f^ 1 

'Site? C>T«n:i C^IC^Ft I 

^(TfS^ ^9ttH C’l ^TC9I9 >[t^1 f55^?( fH^'5 I 

■sitfSc'® ^1 ’IT? ^Tt ^tes?! 





m C^TC®! *ltc^ 5l1 I 

cJi^wg »(t5*rf5Ti ^ i 

5ltf5 C«tC^ ’tt? C^ >I*s5t5 ^1 

35C65 (n), (p) '6 cnt^ltf5l?rf'si (k) I vilt 

« 

c^tTfl (re. ), (s.), 

( Mg.), ( ca. ), I 

»1C9f 'ilt «rT^t^('«f% S*fc^ 

«itr^, ^♦rtsii c*ff^ci *fh5t? ^ic^r 

f’lc? *ti:? I 

»rtc5’?i *tT'®t^ ^c«r cnc’^^i 

I C*tC^^( C^^l 

c^c«5i:?( c^tc®! i 

nt^T^ ^c^l c^f“t I c^i trt^T^ ’it^ J<1, 

^cV t^C’^ I *tt^t<9fsi 

’1t’F»IT9I1 I ’ITCf <l «tT^t?f m ?1 

c^-^*rf>rfJiuf% •it^T? ^1 f^c? 

^*ttm JTl I c^-fi»f5)>l^t^l al’ftJl '5t«t^ 

^t9 ^1 'SJSfT^ I ^tfB '®i *itw ^ I *rf^ 
'iit fiff^»?f5 Jit'S? ^stcir—?t'9?l cscjp I 



^ Jfl, C«1C^ #r «tt^T^ 

fsfJI»l f^C»IW ’®l9Pt^ I »l^lt ^TQ^TC^ 

'«IsfT?[ CO 2 I ajf^ 'siT'?Tt 

^t'a^Tc^ i 'qjt CO 2 ^tit*t I 

«ir^^N ^*<(1, ?t'e?i'n( l^cii f^’SfT’r 

C02,'5tJt’T m I C»l^ 

’tTC^? *tT^1 I ’1t®t?l 

C^K^I c^tc&l '«rrc5, 

C^Cilt^t^l 'SI»!*«IJ t^5f «ltc^ I 

C^lTC^t ^1 I fsfC^^ c^9lt?[ *rf^?( CUR^ 

a^ I ^t'e?T5 ^9fRi fjR’a ?itfll bc®, 

■aitc^il 'ac»l *IC? *rf^T?[ I C, H, O, N, P, K, Fe, s. 

(S^f^ ?it5i^{7i»)l »iT^T?i 1 

csi^, «lt^t?l fl «l^ 

% 

c^»r Ji?i 'srf5it5»f^ ^ 1 

-aff^ '5it5f, fVr^, 

'*ttt •rf'^T^ ^fsT^i ^nrsN 1 

C^IC^ ailC^ ^T? 
'sjafa^RSf C^C^ BC9I I ^^a^JSf 
c>l^1 I ^1 «ltc^ 

5tT^ CtpC?? CT^ sn—?ltW f»t^l?, ^15?, I 

c»i^ ’tt^T^'sf^ c^rc?! aT*i«(t?i*i 1 





C«tC^ —*»t ^1 C«lt^ f^^C 5 , ^f 5 

at^T? ‘^rfC’P f*f^t^itaf ^ttcf?i ^c*(i i ’iT^tc’S^l 
'sd JTfc^ 1 

CT5It^ ajg 5-ca^%?( JTlf^ 'sitc^ i >3^ c«t%?l ’TfC’F 

5 TC 9 I<I ^tC'S^ ^Ttc?t-fnd, 1 


?i s«tf®» 'sttr^ C’fsi, f<F^ cqT^ 



^ «r ?t ^ 

it. 


ft 9 | ( cortex ) <t. (woodcells) •st. (pith) 

I “tflc^ ?'3'at^T? 5i5rr^t?( ^3 i 

C'^1 CJlt *ttC'M?l 

’Itc^l j?1 'Sit'lill I ^«tl 

^51 'Sd ^ ^’C^I I ^^(’31 I f^®TR^?l1 Jlt^' 
























C5ll f^Fl tW«H t’tCf *t<ft<- 

C^TW1 ^1 I 'sjTPt^ ’^’tff“t- 

5® C^ ^1 f?’!ft>IC’lW I ^C5iq, 

■S|t^J*f«T 35lf^5 >^•^ff5^ 511 '®1t?t1I ■St’rtfll^ 55 

’ftC^U 2|r51’5 C»!C5rat '®IJ?TK'S 

^"*1:? I ntC"^U ?!t^ 511 ; ’^t5 

fJIt55 W515 ?»t fJlC5 ®*1C5H C»I?5T dc?! W I 

cn?it C^il *tt">r I ■!5;5^t5 C5tC5t'Q 'st^TlUT *ttc**11l 

C^ttH 5^a?T5 «ITC’P ?ftC5^ C"t5aT^ ^1 

5Tll I 

■51^TWt5tC5? ^5f53iJ—'S|Jtfi(?1 

^TH wfSsT '5It5-'4^ 4)TC^,— 

^5f53IJ ?5ir| irfU I ’9t'Q911 

^ 

JiUlt aiTai I ^t^FTt^r cil-5t®1 ’1^'? 

( ^ItCS5 ^t^ts cn^ i15 ; 

iEt5 *t5 »tt5F»tT^i, irf»i '8 c5tdT«rfdi win 

irf5 Ilt5l ^twn ^-^Tud ?itfBn ^*t5 

'sitcn® %nt «tM»t •, ^ ft^l 

nT»T, f^?fl, C^a^I f5»tT9l ’l^1F5'S '®nc5 I 

3F5lf?^^CR5 *(K*t ’tt5’tT5?1 

^tW5 C^t? %?! ^^518C55 5^ ’tt^ '®lKf ’®tWU 





strife '5^s cvf^n 

^’a: 

(i) ^t'S—■a'f^ ^'pa’it^n c??!?? 5?tkc5rl, 

»ITc5?( vii^'v ^ '5a9r«^r«rc^ 

SJT?!*! ^(tC^ l >4^ ^!:as ; 

CT§1 >iic^^tc^l f^filJT I »PP, 51^1 

'srr^^lC't '5(R^ vs] I ^Ttc^r «(TC5F | 

( i ) *tt^—"^tcgtR ; ?f« sR’atil 

«-'5i*s»r *0^1 cs(C3i ^T^tcn I ’i'r«T?i it^;i 
f5^9il ^Tcsr 'il’R fii^n «ti:^ ^twtri 
tsrc^j^ cnc^ ’ift?! I 

( '» ) ■siTfB ^Rt'S <(’t^ -^IT?! ^(TC^, 

?itfB cw m « ^:?^j 51* 5t^ ^’c^( §na ’iTf^w 

CT? I 

(8) ^ 5p«T—tat«t>jf5 »tTc^<( i ^c»i^ 

^t?R, f^c?r?[ ’tSsR: (^jfcsiR, f*r>&”>9r .grff% 

'®a«r) ^Jis«f3p?[R 

^?[1 I ^l^tCTt?lT«^1 SSltCJP^I ’tTC^ 

f^lpT^ C^ti:^ '3TCH5 C’VtCJ^I ^t«n I ?tT5 

^1 *rfw ?? i 

\rbr 










'5lT^tW?[ C9rf« CTf^lC^ f^C9 'BltC’T ^C5lf ^tCf, ^Tcff? WTfs- 

c#rc*t ^c^-ntCT ’itf’fc? OT5 %-a% i f\~w.^ 

cstc’f 9f^ I ^’C5T 



^C5T? f^fsa W^tK^I 

aiijItW!! »1. 'SStfW ^'sm 


’5T^a’c«)t '9TaTa c^tma c^'t-f^i 

^Tcas i 9«(1 at*? fsft^ta ^aiT^ 9it 

^ca f^ca «rfata a* 9^ a^’ca atsstcvra ar,-ci ^ta c^tc^, 
^ta na cfc® m ^icaa fsi!:ic«fa 5’ca i 9T5 afw 





apsiTfW . CJf5tt^ <l|tc^ 

^t«?il '6 '5(Tc5il w?, 5T^i1 =?i:^N *tT^ 

m I ffw CTTt^I ^9r c^ll 

55 ^tc^ I fi:5 5tc^ C^jf C5t^ *tTni 

’SICSI^ Tft55 ?ttt55 ^S[ 5tsi5sl CtttcJJI fjft5 CTt'Sl 
<*ITC5r ( C5SI=l ^^t5C55! ) v 155CJ(1 ^«T5 ^*t5 C^-’tl^ ^^t5 
^t5 C55tWl 4^^ ’1t<t1 '5ITt5 ^C'? f’(C5 5f?C5 ^5! 

( t5Xi» “tt^r ), 55TC51 'Slti:? ?IC^1 «C51, >15!:^ 5t«5T5 

c^u\ C5^t5t5 ^ar (C5^5? f^^sr, ^t«t) i 

fC5rt*t5T 'SIC^’F, f%l C5T5 nC55 ^^5 
firs5, «i:5 '5t5 ’tT5 Sfi:5t5t^5 '5lf^f5'5' f|9f ^^f5 
■5C5 I 5T3ft5 5t^t5 ftzm ^IC5J Ff5d5« 4*t5l 

5iif55 *rtc51 5C5 

5Tf5c^ *f’C® 5lW C«fC5f 5t5l ^tC5f5 f'f5'5 

<f?ft5 ^51 «ftC5 ^ I *ttR5l f?t!:5 ^t5t5 ^f5r.5 viiCi( 

51WfOT5 «ttl:5 W5 I fVl 4*fC^5 ?ttCf5 “sit? 

'4TC5f J«1 C5t C^ 5t5 I ^fs 5t5l ^5It5t^T® 

^T5tC55 ^K5 J11 5T5, ^5t5 

41C5f5 ’IWT ^15 ^t5T5 «C5 fjfia 

CT5 I 4^9f 51 ^C515 f«^5 ?fT5 C5 ^t5t5 «C5 11*15 
'Slt^al gfa 5SC5 aT5t C5t ^t5T5 C5C5 C^^f9l I 





Iftf 'Q #(^i(2!*(t^?l *tT<C=TI^. 
C’tT'ST^T^J ^<»[1—’fT^ ^tu,. I -it *It<i:^l3. 

=?«n ?t^C5l «f<*l1, 

arf’it?^ I vflt 

’F'*itSi c?ic«t tw<ti 5?!^ •« 'fit «i*rfJt 

?IIS(J ^ ^ fs)»l -« c^tslt^t *tT<^J : 

( i) '5^1, ’ll 59itw^it?r 

c^trm i ^jn^c't^s «t i 

^itfS ^?F ^■ni’tt?! «rT^t^ w I 

. ( ^ ) '4t^f% ^3- 

■2t«1T#t ’fTC?^ «l 1 W 

’ilT^i «fB5| I «tt'g ‘flt ^[C3?( ’i'f^Tt’EIJ c«t$- 
'5|f%C5i( fWCT 5t?*l ’TtC3 I 

^tfT^ '^1 C’lT^IWl ^T3 
C’Tf'^t^T^ 53 III 1 ?1tC5i3 

■'*ff^ f3i“f3 I '^TC^ (PitsSI 3T^C3 C»fi:3s ^^TTW 

( v3 ) »lf^f3fi§ ^3t3 C<*rt^ «1531 “tfr3 

=fC3 I ’tT^ 51t® 3EC3 ^^3f’4[3 ■nPa' '«lt53‘l ^’C3 I 

vflt C3I55 CT3t5! ?tf5 “lf^-»isP33rT3\ ’SinB^^stCf I 
3T?C3 *f% 3!53 3i’t3 ?tT5 C3-33 ’t’C'? C'^ft^l 

'51 C3C3 ill TC3 I 





( 8 ) ^T?I1 ^^Itit ^Jt*tTC^» 

>TT5T^I 4t?l ( chlorophyll ) i 

viit 'S(TC«11 C«|t^ t 

“f^tW >ilt siC^I C^FttJfl nwK I 

( « ) at«(tJf 2t?5rf^si ; ■5rca<» 

'2t*<TJi fB^si I ?ftc5^ fp^i 5a 

^Tc?ii c»i cb^t^ ^ca i atfS 

ca«ttw 
■SITCS11 caft ’tNTa 

^ta faca? 
sJsata 55 ^ 

^nra,— 

- . ^ 
iBC^Tcsii as ca 

c'^crr fifca 'sitcsil 

aaata a*'® tpfJff 1 

(•*») 
c^^ta aia’?! 

K\r. »tT^Ta fiicB ?t«al cirf^ta 
■9 5 ’caa^ (^) 

I fV’^ I 'iit asfc^a fac“ia 

^«r Jitaf -e 1 mn atal ca? %a •si'sfm 
i5ia I ’tt^ta ’^sita '®(a*aj ^ta ^cai 

fifta 5t6al i^afc^ 'S cacatc'® nita 1 ^?ai ataffa 









O 2 'Q CO 2 twn I »tT5 ^Tca[ '5|'^T<. . 

C^^5J lilt ^C?l, '3l'ff«> ^nt 

fesicfel «1«IT^ BC51 1 C^^si CO 2 af*! 

02 ^t^tC>l 1%f3C9 CWI I ’ttl C^siT^ 5t«?I1 

fwC^ ^C?[ CitsfJT I 

f¥s^ cut I <111 'sigi ^ntcg ^ ^F’cg 

ittc5^ c^^fg fg ^1 ^tcnt g^ii ?cgcf 1 

(b-) ®f%H '9 311, 4tgg c^ic^ig 'sitgsf^ Ji"^< fgf%g 1 

?ltcf«T c^TCsi c>i5ic9\tcsrg (cellulose) 'siTgg*! 

<<Tc^, ^tgl ^c’l'sfTf^ gc^l -« 
cstc^T*! I ^fscgg C5lc=?t*l1 gt^g 
gc^l cgsi 'si'a^fl’sf-w «gg ggi 

’ic'5, ^tg cgc^t cell gsgtttg 
I '5[!it5 ^^cgg '^gc^fg 

vacgsgtcgt cgcsig gt^l cggc^ 
^g I ^twg gtgtgg^ gsf^g 
^Tggg cJit 1 

( s ) g*v“t^f%g «*ff^g fgf%g^ 

ggtgi gsil ^cgc^—•‘jggt^t^g 

gggstg c^t 1 



g5>, fef%g-g5i 


( i» ) ggt"fcg cg-’it<cg'ig ^gi ggift cgti gc^i 


ss 



I -9 5ic*«r lilt 115 

^T^?11 C^5lT?i WR ^TW?l If55 

«(tcf I 5i5i:af^ *ii:«f c^N ?wj fifcn i 

iTTi:^^ I ^TtW?! S^1 '511C5 J(T^, 

^t^, c5t«r, i?i ^tt5 nro5j«^, ^tcf T^5tw I 

f6«1, ^651 ^1 f^5t^»tf^ CS] ^T^l 

^1 nt? :|1, r? ^1 ^t'Q 

I 'iit ft’?? 'sif^aF^i 

C5C5 I ?T^C?? ’tt5’1t»iT? 

^^1 ftc’® »ttc? c»i^ ft?9 '5rf5t? ^5ft*t6a Ji'gJi 

'51CJ??F 'SI<*IT ^Tft?!t? I ^t? »1? C?IW 

ftc9l« C? itTCl? C5^J(1 '5ltC5, 

C^tCJ^I ?^?«l I 51C5? s^t’® ?1 

c?fttJi1 cw?T*N"t 'siTcf 5»’C5| ?F«tc^l c^tCJ^I si^TI 
*lTa?1 ?T?ft I C? Jlt^l CT? ^?t^1 ^1 3T^‘f 

?t»m[ft?' «(faF?t? ^51, Cf\ ^T'HI ^5{'3? ?1 

^c? 'ii?in c^TCifl cmt i =?'^? 

^^c’s 

ntft i)1 I 





^lC«rl «rt'5I 9 ^» 1 WT^ '«(t=? 5 T'Q?t?l ^ 1 C<<I C^Cii ^N1 '5^^ 

C>I »1t9tJt5 «!tC5F I 

; l^st^l SFill *tTC^, ^t?C5l 

5l?( I ^T5C9| 'SI’S 

■^tctf^r ^t's?t<i ^1 rfc5 1% ^1?':^ ^^1 'Sift? 

^1 iT? ; '2ji:^iT ap^t’t'® c^r? 

'5ttt^ I ^»R ^^tas fjiisi 

vi)^^ f^s #l^tfi? 5tc'5 c^Tr«i ^Tc<f^ 

m5it^ SlfBsi 9 »1t?t?II fsiJ^ 

a«it^*lc^ 5i»T I ^?il ^1 

C^TCRl vfl’F C^K® f¥g I ^3 ^3i ^ 

*t?I9 c^ '5i*v»t fsiC^ 5iJt^wfe%'5 «t''t 

W»t1 

?IT«I1 nt? I C<lt^ ■21’lT‘l ?^r, ^^t5C3 

C^t^-sf^^ ^1 "SI ^fj{— 

C^tCi^l I 





C^tCSis 

«§,c^lff 'ii-^'<tl 

S’JCSJl I f^l C^tC^T 

>T5 ^^ I ’l"t^tw fs^Tfs! tff5C5 ?t<rc^ 

^>C5l '5J^I?( ]5^?[ Snt? C^ I 


cf[m^ 
sn? 'St? f«fc?c5 

5Fi:? ^T?^ 

®(?{?\*t '5(tC?1 

’ll® C'St®!?!? I 

■s C?j( filCW? ’t 

‘;?^i:?? ^’N-t 

c-<i:?r it^l 

fs's? 

RC? ’*1^? 

^?r? >2t?Ri I 
'S|Itft?1 '21'f f% 



«t. c5ntffJl ’ll tSTft*!?! 
•5t. ^Sc?? 1 Tt ’l^aRtfst 
srtsR ?1 f3t-'il% 


^5 fji?icist^? ^f% >??w ^*ttcf ?[3 

?3I1 5C?C5 I ^5tw? C'Sl ^C?? ?f<«l1 C^^- 

C^t? ■« W'Q C^tC^t 2lt«W CW?I ?t? 5T1 I 





«tt«r3rg 


« 

^*rfc?i c«tt^ «ip ^’C5 f?i*iJ(-'«j^^ ^fBsf 

«r3fjR-5i*ft^ »rt^ >i*(iT^ 2t«rf^f nt'S^i 

^It?l I «li|5l% c^(J? «l*rf^ f^C^l aRft^ 

^rff^vr?r m i 

J(5[rsi ?'«^1 5T^t« f^»T^tJ(?I 'SItWI 

ii^'srtf^ ■sj'ttsft ^ I '5rrt5 *ltc«t?i c^x^ 

C’Ft^C’FS «rtC«F I «N ?^t?f ^-15 C^'rtC^aQf?! 

^t5it«n ?c?i f’tc? "sjcR^sf^ c^'n 21 ^^ ’fc? i 
c^ic’F 5f5?rt3i <7\^ m ?!:?( 

?5i I ^Tctf^j 

c<«tc^ ’It^l ^B 51 Cf\^ ( bud 

^«<*ra I ^1, "st? 

'slt’Ft^ C'^IC’F I 

( moss ), spTf ( fern ), 5t^1 ( fungus ) «l^f^ 
f^?[C2£fft?l ^f%CW^ ’qC'd CJf^l 5lt?I '®TC<f^ “t^?I C«IC^ ^C5I^ft 
<pm 'stpr® ‘c*^r<i' (spore) ^ 

c<t«fc^ c^tcfel 5(c^i, f5|s^ c^-^ntc» 

^«.*tf^ '5('5 '^fBst I 
^55catft?i cm 'iiVv 

^•v*t?f^?l «lt^t«i'S 'STCW^I 'SIWC’Ft 





CJlt ■sfll-51 ?(^r*l C^FTWI 'Bt^l c^cfe 

^?iii mfna I 

c»i^-^f5^ \5i 3^C5? : ^55C3^%^i ?ic«(i 

^tf%C«C«?iI Wtsf-C»19r 'Q ft- 

'Slt*f'¥ff^ ^t^^-C»l5l ^«?I1 ; y£i^\ v£)t 

f^C5t-f^5*t-^t«^l1 C«(C^ ’ir? 

'sil I ^•N»t^fe 'flt ■st'ft^ #ft?I 'Q 

C%5C1 ’IWI'Q 

^t?i ctf«ri ^t?( i c^Ftcjn 'si«i5 

JTl f^C«I «<P JTI, 

'®rfc^ I 

Ts:5t*t?I (testes) i vfl? 

WT’TTfn ^f5 flf5?( ait'Q '®(tCf I ?tJtC'S?( 

CJl5|afil?i ^T5? ?c?5 ap’lt’t'® ^t?t 

=1^^ ^?n I ^lT$Tf5^ ’IC^I 

'H’S C^IC^I C^, 'Sf\f)‘*F‘l C<t^1 ^t5I J?1 I 'ilt C»l»I9fi| 

(sperms), '5(<t^ ’1<P^-^15^C»!8I i ^^1 

«3Ft*tC^?l ?tJt« I 

TS3FtiC?^ ^CSf ^f5 5^51 fwcn ■^-JlTf^?) ( urethra ) 

t^VV< t?I f%^?I f^cil c^f^lt^t 'siT^r® ntc^l I 





■ 

«fJlwf5S?l '<3'5tf^^?I ( ovaries ) i ^9! c*fc^?( c^tt 

^ ait's I »iacii (’jiRW? ’ 

^ a a »iaca Jia) 

Jia) 

fit^ 1 caww^ 

C’ftCT^ ^9iatii 

=. ^ ac«i I 

-ai. 

f®V*5rtf^ »t. ^1 'SVC^ta ^ 5 ?!:a 

>1. '8®tf?f Tl fwsfit® V. (?Itf^ 5lt^ ^?C9lt 

^1 aC9I?( f^CH atca I “ta' 

ac^ m'?tn ac5i, 's' atn ^ivi— 

«triit«rw^ ac^Bg c^ti:« ’rtw i 

T-aa^tc?! tipca? 'ar^ivar ^-catfa 

%?[ «2tta“r ^’c?i f%^ii cijfc^ I c»iatw ^- 

«t^'$ <*ttc^ '5(;s7<iin afg I "»tt^fc>t91 sf% 

aic^n C9i^ >rt^tit c^t5 'STfc^i 

f^t^tcan fsrc^f 1 ?ict(i ajaa c^f5 

*tT« ®tiit ctra (A f5®CII 5{^C® I 






arf^Tsilif 

CT, ^?r 'sit^ *ftii m I 

^CICI CITN'^t^ "»ft<C>l5} C9l^f6 «|fiic^ ^ ^tlc^ I 

^TCJl C’ftc^ 

'sfT?f 

«t I 



C^5iT^ 

f^fwl 

f?w 

'ff- 


'Si. ^ 
«t. 
pi. 


'6 <1??^ 

'^3‘CTiJ •^t’t'’W9I 
caFtc>(tPit’r 
JT. ’ll^C^lJtltSf’f 


c5iTc?F?r 'S^Prc^ 5ic«(i 

^C*t^ '*(tC’F I C^tCJfl 5(K C^TCJfl 

^tc^il ^1 i ^fif 

C^TCSil ^^C*! C>lt W ^ICW f>l51J( m 

?ff-f%^£?ft^ ^f%ra ^c?i i 

fsi^tWiT C«IC^ 

31C«(I «ttc^ I C^ 





^«t5( 'ST?! fsSCil ^TC5?I C^W 5It?, C»? 

StC?& 

»ltt!:^T?flT^^ cut ^5|!:5!^ 

5?l I '3V®!T!^C^C^?I ’ICMT 

cT>t^^T?i ’I?! sT?i 

^tt?l1 C51CS <iltt^ <i)^?; 

«ttf^^-fel 5C?i 

>flC??^TC?I f^C*f >ir?I I «|v|C^!t» 

^5t?( cn 

^.v£|^^t?! ^CH W5 I ’I’lTi! Stc^! ‘St^f ??( JTl ; 'fl’PfS 
^l?! ^TS11-C»!5! “t^?r C«tC^ C?I?I W?I t 

C’ltsiT? ■^fs ( polar body ) i .2^*1^ 

c*tt9it?i stn ^’t?! ^51 cnt^gf^ 

4S C\ C^ St^t «TCS *|T« J!1 I 

C’TfsiT?! ^Tf^^ ^TOT ’(W ^t?l, 'il?l1 C^TWI ^TCW 

3itt?t J!i I ^sf?i -ii^^iTai w?f 

*if5>!t') csFtc^tc^f’i-^^ c^a ^ca c«f«ai i <i*v -e 

i 

^'staa^ castacaft® a*v«fjTa 


ax's ^ta i 

ij!?Pa-^T^cac5ia «ita 

as 



ovs. 'ssataa r«sa 
tntca^. a. 

a. ai^, a. fsaall^i 





»iNt?i't *f^T?f I c*fc^ 

5C^i, c«rc^ sF^rf’t^ ■st’t 

sitt^ 'I >5^ ^I’P^ 'St’t *1!:^ 

5C?(t5 I f%Ji Ji*stc5a ^wr c<vs fife? 


'fl'S ?C?1 

^9 

C^, 

^’c^r 


®TC^ 

fgilC^ *tt9l 

^t9 1 


C^5lt9 

“tftC^9 «tt9 31^ 

'BUfSt®I«ft 

«tT5 

iiwi "'i^ 

'«C^ 1 


f^l 




«8. S?5t«t%?l ’111^^ 

*t- ’t. '8^ 


■r C^fH I *t« ’ij^l i" I 


’11^1 'Hi‘1 ^’C«T I 


'sttWl >1T^ ’iT’I ^ItC^f ^C^It'^f^I f*tt9^ C^tC^® I ■»(’ '-ilt^ 
*1^ '*!WI **(^^1 5C«f ill, 1 

’^t^i >it5f 

c^tcsi'Q Bf:i;if^ii1-at*rt^ i ^l^t-s f^c*!’^ 

ic® * 





'5t?t ^st sa i. 

^C5l^ 51CS(I I ^S5C5!t%5. 

c«<f ^tc51 '5(ft^fN»r 

<^C3i v<)^t ^i:*(I Tfr '6 'lip^ 

tfs’? ’iT*rf*rtfn ottc’f i 

^Itc^i^ ( stamen ), ji<p ^'tBt<r citt ’a[Bf% 

’Tf^'STC?^ 5(C^1 «^I1 I *tT®^T!:?l? ^ic^i 

c^fcsil «!:—2tt«i^ c^^^'Tl ’lip^ ^t4-cJi5i I 

(pistil) ^T?r friifB 

(^) 'st^ <ii^Bl "s'tBi 

( style ), (o) ?tt«trt BJt*lBl ^(C^l 

flif^ri ( stigma ) I iStt^T^i <(111:=^ i 

«i«7lt C5t^ ^1 C^JItfl^ Cff5t9 

t5?tvit'<( >iic^ ’f':? 

b&bcB ’ttc? cn ^tBc^ cm^ i ^c«(i c^twi-vs^fS 
«1^*n ^^1 51T| 35C? ■^'S 5tf%i:^ CW^J f^C5 

^z^ f^c5i f5fcf, tw c^srf? fn-s ?tc'5 

’fri:i?i 'S'stf^^ w flw I «tc^i^ flc9f?[ 

’iwj c^T^ 6T?iW5 s^^tc^n «tTC¥, 

ftcw? ^tfBc5 c^ ’iNl 'sd 





5c? I 

^Jia(2j‘tt«?t?I >it.fva C5|TfeT^f5«tC^ cw-esl C’f?! I 

f»':5?I 5l'»FI ?fc«5 ; 

( > ) ^tt5 ^1 

a«lf«?tC'® C^^5T?lt3f «T»t I 

( ^ ^ ceff -SITI? I 

( « ) CT^C’PT^ v£|t I 

CT^sgi ^^JtC’F'N ^1 Jit’i ws^ I 

( 8) ii)?pfB >ii?*v 'fTii >ii5isfg—.fit ^fS^itai 

c^Tc^<i 2it%?i ^!t I cotc^—^f5 ^t<f 

cy\n c»it^3r Cf\ ^tw^i 

fn^w^T?! §'a?itft^T^i *it? i 

f^C9CW^ »I5l^ v£l^fB^(T35 

m*<r f^fl^ ’F’c?( ^c?i i ^ 

'ii^ <t^c^i^ -st^ '^Tt^ '$t? *tc? '«)tr9it^i»l 





cf C5ic?i?i3?c^ c^i:i( 

^TiJ ^IC^1 C^tC9Tl I ^Tc*fa ?IC^1 

fBc^Tc^ii m ^tw?i ■sfc^i c'S'^i-rs’Tl C5t«r, fac? 

f«ffW'S|T5 C^ZH 5IT5 I <il?I C<Z^ 

j?l c^T^, >^?c& -aw c^, ^iT’i^ii hc^i sftf^ 

Z^A «IT^C^, ^t?f C^ytwl 

■fs* I 

?t»tT9aFf^^ Jlt^w ^JT'1T?lfel r^aT^'>W?( C6N 

I a<^c^ c^t*f ( Dalton ) 

«il-ft?c^ ^FCail ?P^?F?5f% tfs^ 

^’t?i I ’i^F^T^apf^^ sit^, ^’r, c5T«t, a^ff^ '«i’f- 
'a^c^?[ ^Ta-c^T«» t<f5:«t^ i »rf*t ^^isd 

^C?t cwr,«f, ?It?I f% ifl 

aft'fl ^551 fl®T I a^r® 

C5^t»5C^« ^•v’nTS'aF^l ^^Z% 

at5i sT^n-^'MI 1 ^««i 's(!:^^ 


V o'5j 





'iit ^g w %*i^ C6^1 ^wcia 

^«(5 (S^F sptij *(^C^ in ^«tn ^(f5 ^Cfl 

«lTf^?FfC^?( ipc^ 'stCi»=F&1 "^CB I 

'^^ff^C'f^ H? ^9f% 5C5IC5 I 

■sftilirrn ( Weiamann ) '5 ('J^^'»f« 1 f^c? cnc^l? 

Bt^TC«li( I C^zm v<ic^- 

SiZ^ Ji^tn 5it?fi:«ii{ I f^fii c^t^- 

c5FC5?r ifWT ff??( iic^ *ft^tc;^l «(TfR5Ffel w< 'sifc^ i 

Cf[^ ^?| ^tr;t CJl^l 'Sit5 *fT?stt^1 Slfc^ id, 

’^i? *mt< c^^z'^ c5t^T5- 

^lfic9 ^t?( i ^^Cid wf5^ ilt^1, ’F^wl 
=^^Ci<1 1 'ill 

f^C5t^ captcsitc^itsj I ijT5;c^?i »tffi:^?( c^-c^tci»l 'ai*?:“t^ cJi?! 

f^J5 Ctf^C^l, Clf«fC'$ ’IT^ 'STf f%^C5 8b-f5 C3FtCin- 
cnfij I iicsii captcii'tcjfli'.'si^ 

Jl*«(j'f?r ^«lcd1 5K ill I 3ttf%C«C<( *r'*l5T^I 

f^C*I^ ^*'*tl1 '*1T'’.^ I 

t^CB 5Fc^(^f5 cif«^ii c^t®! : 

5f%T 

>1^ 

— ?• 


5!^ 

Cl^t^l—'SB- 





—4 8 
8b- 

^Ts^T^nstC? c^isi ^t‘<, 

C^tC^(tC»lTS(af% r«^?I 'S??! 5C5 5lT^ I 

^6^1 c»ic5( 6 ^tf^ '«i'.<’P 
5C51 I '5^5T ^t'9^1 9 *fC^ 

^-9TC?f f «?it^( 5pC5i ^tasi c^csi captc^iTc^itc’i^ >i*v«tjt 

??I m I 5FTC9|t ^It^C^tC^ *1^ CaptC-itC^T^ «It£^ 
’i^tR-C^tWS «lti:^ I 

f^«t8fCJl?t S'tt^C^'S ca!5t£’ltc»1ti:5l?j 
’I’^JI ^fc^, ’»t£*r?F '®H£>1 ^*1^^ C'itC’F^ 

'i^CsT^P C<«IC5F I 

■5t|>J^T^ f^?I CWC^ SISIM C’m^ c^^ 

^Tn-^»1 c**fc^ f%« 

*tt?I I C«(C51f ^tc^1 C4f5T C*f, »tft 

^^?(Tf*(^T?[ captcirrcmcsi^ «ttt^ i 

5l1-f%S f«ft^ 5t5j captcsrl*- 

c»ifc^i?i f®^?[ 5?( I «tc*ii ^'34^’F‘I %?r 

\ 


»(T;t—? 8 
^T’ilT^— 8b- 
8^ 



t 


>.^.>9. 5^55 *t5-®?r5rOT?!^ Jicar 

». c»iai f®wtc^'£JC^»t «. CSl^t^n^ 

i^m '•». C5tc§i 

(polar bodies) -2^8^ I 

c^t^c^fs?^1 ?f. af;c>ftc»TR cnt^t^ 


































5 






V rj;* ft-'^t^c^c5T?r ^t^cf 

3». i*. 3t^i ftc»r «t^t 

^c 5 I ifl^ c^tc^ ^o\ ^tc^ i 

« 

C?PtC?rtCJ^tC^?J ftc»l^ Tf^^I I 

c^c'^tcj^tsr 5 s. ^’1-r.^t^’:^? 






C^, C3FfC^TC^TC^^'S 

"STtC^ I c>lt CifC«f =??IC5T^ C^, 

> 

'5^1^ f^’, «r?tr?i^ 

<2f^TC“r5 csFTcsjtcTrfc^^i 'flt ^rtff i 

^IC'-ir «ftC^ ^1 ^^^■SR'fQ s<^1 ’f£'5 

“^'1 I C^tCil1-'il^f& ^tC?T1 ^1 ^’?l 

fSc^'tc^il ^^1 c^ifi f??i ^c?i c^Ftcsitc^it?:^ ?i 

C^TWI I <ilt C?tC5l1 5C?^T£Vf?r 

1 

'«Itf^^?t >il?I CBCS C^'^r ’^r^’Pt''! I 

«tt?i iii^»t’ 5C5 cjfsi 'siS^t?! “tfC3?r 

’ill^ CHIC'S?! ( Mendel ) ^tc^l ’ITit i 

fsf^ fnsw Cft'B >il«f^^tf^ ^£9VB1 

’ttf •tff’fl «1F ^£^5T I •rft’^t^l ^F?t ib-**! 

c^tcm 'tfaj^H 'St^Tf^ 55 I 

f^gitJ^-'^’tc^ c5c«i:«J5 ’1^‘*F1 f^£5 c=fn^^ 

'SC^fi^ I ^t5 551^ »i^C5i f5®t41C55 ^5®1 
^tl5f m ^t5 jpc^i '®t5 55 I 

C^C'St?!^ «l55i ^t5 *tC5« 555T»I 5t*f1 f^»l I 

'5(1% 'S(t«6C^5 f555, iS**' 555TC*t5 f^fss CTCn 

f5f%l f5®T^ C5C'SC«^5 ^55 ^'c^f *lti( I 





5531 ^c^Ji v£i^*v c^tN8C9t?( •r«i 

'Bi»^Ji^‘i ^’c?j fi^c?i *t?J«Fi I 

cj]^ jpfi c^icscsi^t ?n5^tw?i »r5i^i c^wi 

S(1 I C^C'SC5i?r lilt 's^Tf^Vf?!, 55jf% Jlt^l 

C’fC? ^It*rf5 'il’fjf C581 I 

C’tt^t^T^ ^'ill C^fC9»1 ^5f?-<ITf%!^ 

unit charactei' ?1 factor ^srl ) 2 it%i( 

'Q ‘HWi fwc? '2t^t"t C*tC5 C'StCSi I 

^tf C«lt^ •It’S I unit 

charactered 'si«i'Q^5, ^’C^t dC^(i< « 'flt 

■srfr:^ 

C5^ I 

■5ft^^-w^^^ ^C«(JdT<( caFfC^rfC^rf^l factor- 

-afif stdte^^ ^T?r f^c?ic5 1 capTc^iTc^rf^ c^Tc^i'Q ^n-« 
'St’f 'SftCf, 'SI’l* «tl 'i|d >i|df5 C3FtC?lTC»ltJl I 

captwtWTWl atC'Sl’F ^•v»td‘n 'Hd 'iidfS ^«fd 
•«‘t-<2t^tc*ra ^3 ^rffl I dv-ntjaptu^ caFtc^ii- 

^J^tcJ^?^ vfi^ '®it^f^d.*if^«-W’? (gene) 

1 

£^C'«5! d'St^tTfi»^ ’ft^ v£id CdtC‘i 





I ftw 5iTf»tc? c<fc«t^ c^twi 

5T^ srel, C5|rtC5|tfel «ftcfel ; ^^1 •ft’PC^ ?9tW 

5^. 5fti:^n *115^ C<«IC^ afT^f^C>^W fC9(?I ?I*v JrfiRt5?F5j 

1 ^fi( «f<*rji 5!Ti >icsf ^ftc&i 

I 51^15j^1^ ^Tc^ 

«I^t^ fI C>lt ^51 C«tt^ 

«tC5l1 ^t«l 5mt 

5fn C?tC9f1 I 'slt^T?! C’TT^I C^tC^r 

'St’f »W1 « ^Tcfel ?fT5 ^T5I I 

•^ftCttl C«tC^ C?F^5l fV'? 51^1 ?fT5 C<«IC^ 

«t?f 5|?1 '9 ®T?t «fttfel ?rf5 BfWtC^ C*f?f1 

cit»t I C^C^S!-^^ 03^ 5^ C^ci> 

c«?^rtc^1 c^ic^ *tt« ; 


I 

5T 

I 


i’l “^ip? 


II II 

«T 51 «i 9n 

_1_^ _ I _ I 

I I I I r I IT I I 


m ?l 5J Sr ’ll 51 n 51 5(1 ^1 VS^I ^7[ 

f8 '5191 m ( 

^«Itf?) ^C9 ’fff'^1 ^’c^ C^lC^si ^r-tT*?- 

ap^ mc5iq I c<!^ C5ti:^ Sf^i Jit^i^ CT, ^fS f^raf«lf^?5 








ai'l? 1 ’(I«0 '2J?^ 

( dominant) '9*1 , siTs? 

?• I 9 fs^l >^)T^ r.^9f^ 

( recessive ) '9‘1 ^?lt *rtC?( I ^ «*t 

f5|atc«|^ TpCSI «t51 C<*tC^ 

«t^9i '®‘tlf^(^ t«f«tTi:5f8 <Jtf8 al^5», 

^st’f f5?“65t fs5at St^f%i5 (X«^1 ntc<i I CT 

9*1 C^l'tTCi^l '!5Ttlf^ ^ 8 ''t >It®1 C?83f 

’TVf5J3StC‘f?l -il »tc^ cm^ C^t ® ’Tfc^ : 

3]s+9(=^'^ + ^ 

^^*<1 8 8 
CVIC’tf ^csi 

f^>iTa^t®1 ©T^f fata ^ta^i i c^cq«t 

ca, '^la ^t^fc^rc^ra castcjrta=?a 

cat’ttCTT’t ^tc? I «181 a^^T^^fSa ^t^cac^t 'San viias^) 
fVg '5iTc^ ale’s ^a cae^ si^te^ si^l a^ta 
<r$Tc5i I ■^'Wcac^ia Jicai cat aaMfB Pp^tca si a^tw apca, 
ca-faaca caesa fawa f%f farii ^tac’s attaafa i 
'®ttaaTcaa aaa^^icaa •®iTraa!ta ^a fssaatta a^'9 

^Taftaa ca-a al^ea facac^ i car^a ca^asi 

♦ ^2 c«i»iata '«i<^, ijJpF « ^sesa a>i5 cac^ .Jial 5F-®a 
tncac? 1 ^tt5=t fas'! ®i5*ttca 's‘1 !5tcaa acai a’s ata i 





C^, 2(t^I?P 

,« '®‘t f^C^I 5tf^^ -^tC^J^f^ a*! ^fScn C^T5(?t^l 

■53 C^ttJl1-43f8 Wtf^^ 5(tC5 I 

^C«(J §f5 ■a*! %n ’latJ? «3t?t, '®tCT^l ^tlT 
»T>rfcJ( sitc^ I <2t^5i a‘ff6 5t»tl 

fviC^t TTfiS, c>1^a3 «^«T 

■8«ftR^ ^’C9i ??t. 2I3H c’tr® *rf« ri i 

^JC«JI a*! ^f5 '^«t^ I't’TI C*??I I 

■ft -9 f5(5?w I cutest 

5^1 I ‘5^’ %“t^ ^^ttfl I 

fsfa C^911 ‘^t’-c? I C^Caf^?lt:T 

'5i'?'‘‘tTc^?( vimn I 

Tn^ti fsint ^t^i?ti( 1 ^ a ’1??^ 

sfB?! f^5j^ c'«it3 I c^it f^5ic^?i ’?c5i 
s«c«rfa®tc^ ’l*f^af‘t, ^^5 f%'3;c^J ^c?i^fB 

ci^twTcJTtc^i?! f^a*! 's(W?i '«itv% ^t’t 
?!:?( ?(t«ll1,—iSTffa «l‘tT5f>9 5It«<Tt 

r<(5ii I cT^casi ?ttf 

ceSi 'sit^i^i c^^«i a ^iT^Tcni 

^tf^i 1 

c?rf^c5i *rt5f c?tTiF '®rrt^ ’5it<3- 

ac5ii 9rt9r 5(t?( ^tc^il i c^twl 

ii* 





fiic^fctf? ?ICS<I 

c^wcsifn CT'e?! ?? I 'si^^fTi 'sit^f^’F^t? 

«nii ’ita ^tcsfi ^*T? c^-RJiT’j'ni 

5ftc^1 C^twt^t^l C^TtiP^t *ltt«T I 

C^TWl 5?T31 ? t^ 9lt5l >il^^t^ C?tT?P3 »ic«f 

*ttt«l I ^t5C5i ^tcsil C?rf5F^ 5li:«<T 5 :^ 

^tc9?i « cTt^sil I sit^t c5i-nF5 

'SIW® ®lt5I « ^tf^ '5(C<(''^ 

I ^fif *(« CJl'«51 ’^r? C^, 8«« ^Tf?( 

C^lt^PCT^ ^ » • ^tf+ i • • ^1-«11 
s\P\ „ _ io.^t-9tl+ ^»«gn* 

c?rf5 80 . ^Ts:?i? ^iwi i»«5Fi'+^»<.'^i-5!l+i»o5[i^ 

^1' + ^ SFI-STI 4- 5!1* 

?tTw f^ca nft'^Ta ’spcat c^c©?! <al 
fjiac5(^ ?caf5c^4 I 

9itsi 'Q ^tc^i ^j’v g«i ca-tTc^i caa^a 

v£ia;i afa c’ff^pa *tti:5ia awi as^as^f^ atwi c^fhp «iic^ 

^ta ’P^ aa I f?ata aasa i^t'sta : 

’Pttsri ar^ «i 15 t at® atal at® 
astcsii cma'a at§a asi* ^l-^il ’^l-ai 

9iT5t „ „ asi-5n 5|1* 5ii-ai 

atai „ „ ai-aii a1-5^1 _ 2 !^_ 

cat5—+5»'+^5il-al+ai' + ^asi-a 

ii® 





»’?1 ^ic*(i i&l mwi, i'5i 

«rt9i ‘ii’j'x cvfriit»r5!i i 

^ '^‘I C^»lTC«T'e ^T?(l 

®'v*rt«rc^ii ft3!t‘if?^<<t«tt? «(T:^ 




'0^. ^tfl c^cS ^(CS^I 

C^Z'Of C^C-S^T C^, '2{C^I^ 

'5if^^fx»i '®T^1 I 

« ^tt&1 'S'l ^fff '« f^=t*lf^^^ ^1 


ii'i 




^•N“rt?3FC>f «llt51C5f^?(T?t ’1*N'S0t?l «1C^ 

5»1’® ill I ^t?l1 f5[C“t ; 'S{«|51 

?tT5 5?^^ I 

f^c"r fin 'ii-^’F’i 9*1 'sir^ 

'siTt^ «ttC& ^1 I 

CTt«t51^ fsic? «ltWt5JlT?l ^51 »IT^«I1 

5«T11 *rC'>F ?'«?1 

i2tC5t^^ I C^IC'SCSI^ C^^«lTtT3i C^trill 

^ftf ^icii «Tf^ c^, 'ii^Bi <1«cn^itsi c^i“[tc5» 

^ts^TCtf^ »il5FBl C“l¥f3I, >i)’F&t 
«^Bl C^gtsi 5lW>(Tr^ c^tcal 

C»lBl ^T’31^^ ^iT^T^r l «-C^TCT1 

^WI 5t5»t^l Q*! ^tcf, ^T?(^ C^-C^TC^1 >il?FfB '9*1 

CTC9JSI?! 'Slt^i^ •«ltcB I C^SJ^, «fl«FfB CSIW 5IT?1 5)!^ C5T^, 
’ICSf CT'S^ C^-*J?PW^( ceT’f ^TC5I1, 9W 

^tc«f?l ^•s»t»(?IC«f?r ’ICMf ^Bl 9 5FTC511 C5TC*(^1 »1 *n^j 1 'S : i 

»lt?t cw«rc^ nt'e^il ’qrc^, i 

^tt ?’C5I ^CJ( 55TC^ fjtcat? »1C9P •il’^fB 

5li:a[ C51i:?I?I f5«^ 9TW^ ■siC’d « «T9 

fi«C5t1 9 > 9T?f #fC5T 1 

C^ltQt9I?l ^Tf^<?r^( ?f^ Bfg«f 



nWii n^^i ^c^i c^ 'ij^ 5(^- 
^TC«f?l 31^1'Sl 4|^lt1 ^1 ^Tc^ll ^«IJ 

c*fc?ic^ii I 5it«a 

I ^5|1 ^niflsr, vii^-vii^fB o\m captc^rl- 
c^itc^ >i’«fri «ttc^, ^tc«r^ c^Icri 

m, ’F«lt^1 C^ ^l^J, ^ i|?f i 

2tC^I^ ^(C«(I #t 9 CTC9R1 *IT<^I ^tC5 1 

'flCSTt^tW^ C^tsi c^Ttm 

^itHt^ «ltC^ I C^ fsiW CSptC^lTCJ’N *J,?PW ^itai 

va^f5 'S(st5 -ffcsiTC^ ^5^ <rfc^ ^tc^ x-caFtC?ltt>ItJl 

j^tsi Of 9111 ^cuc^ I ^ x-c^tirft>rr^i ( xx ) 

'5tn C^I ^*1 ^tn C^Cllt% •S)^f% 

^K I 'srfK ’JlR ^WTH CSft^ ’Tfar 

x-C^tC^TCTt^l (x) I <I1F^ 9 ^CSfK^K C^fCSfU ’ICSfl 
•sftn vfl^fB *11*^^ I I ^«ri ^cur^ ’lip^cifii 

CVF5j5i?it3l «£|^f& x-C3PTt?rt011’l <«ltc^— f%15 'SfC^^ ^5111 

'Sin >ftsr '«ii^ f%9tff^i[ captc’jtc^rf*! ^ ®rr^c^ 

w«t1 nfn I 'flu y-c^tc^^t^ I >fltf5 'flcsftc’F^ 

c»fc*i ’if9iri iiti ifl I 

capTCHTWt^ «tTC^ ^tK ^C*(I x 9 y >1)^ 

^f6 caFtc’flcJft^ c®wn ift^, 'fl^ ^f5c^ 

CJf^ capTWTWt’l (Sex chromosomes) ?5ii ^d i 





'sjW?! ^ S??—>iii:??[ W 's(3T9r 'QW ( Genes )' 
sitc^ I ntt m ■ 

'sftc^ Tl c^9t ^csrfc’?^ ^iwi c^t '«'taf% 

OT«n I <liPCTa 

^CS)I W«ri J?1 I f*tr,5i ?lt*ttiBl 

^tC3I1 C^t^ ?ltc? I 

^Vbi ®t'5'r<'f sit>i 

%^tf^Ff5[?1 (haemophilia) i va^ sf^*!,—C^-C^Wl 
«i*v»r c«rc5F o^tcsr ^ c^tc^ 5t5 jii i ’rf«(t^«i 

^'5' "tfl^ C^fC^TW^ tw Sf’t^ 5t*f c^csj 
*3^ ?p%CT? '$1 m, vft'^i i 

'««t*6^ vat oi, c^c^iw? vat «T9f ?? i?i i vat 

cirrcsi'e ^cs(T c?itnfB stf^ra I 

vatii^^ aqafsic^ ^^11 i 

^c^rTfipf%?ri f t?l 'flt *niCT?( ^*1 ai:‘f?( 'siw^ 

'siTCf I 

?*s“tT5[aFC^l3 '«ll%*lf% ^^t '«lt^?l1 , ^- 

^t ^ca ^cf I 

atal csti ^ca <a^’v c?tt^, 

cat? 1, a 2lf ^tal C5ti 





.-^^^ «(?»«?> ^ff^^Tc^i^i ^«11 I 

?l« ^c^i 

I C^C«f^BfC5l^ C^'T^ 

21t?N ’fc^t f«l®t4t^1 ^tg 

•tit'll I ^*tTRI 

^ ap^(*t §at^ 5it? 5t«^<n 

^g ( Eugenics ) j)1w 

v£|5ffB »tt«tt^ 1 "sitc^'Tsiw^ 

Tft^i 4i?tr^^s( CTC't 'S(iti? ’ir-n I ^Tc^, c^- 
m c^t’t ^t.*in?t"»mT5i 55ic^ siicsp 
If® ^^c^8 ^iTC'® »igtsi ill 

■®T?I ^c^l.fwc^ I 

ill C^ g<rl f^Sl I vi)«til 'Slt^l^l ?I^il 5»lfil 

C^til C^lllf ^ ^•‘nt?{afif^^, C^tiTSf^ ^1 il?I, 

ii|-f^^CK fill“6l «IT^1 I «C»lt '®lTtil 

«fgn® g5t»igt^ ^gtc^ c«f8^l i c^^^i 

c^iN ii^, gc^g^gc^in ^r^^'^ii^l, Sspff^n «t^‘t^i, ’it’tsiTf^ 
«i^f% ^»Tc^?i CTW^if^'g ^•v"in?i’*»(^l 5311^ sitt^ 1 ‘iit 
5^51^ »I^lTCW^ ^T^l C^tCilt!:?Cilt il^ I 

ilTSJC^H ^IW C’lC^Pllltil Ts'Tf^aFC’l^l 





CT'«91 I ^TT?TW?I 

I vilt CiTC^ «T^ ^T5, ^TCSfl 

C5N «itc^ c^cstf^csrc'f?! ^^T5.“r ^csn csT^i c^^Tc^ta 
^<fcjn-^^wi c5t^« pf^ Ttc^ I f%i ^n-^1 

CBt^ >R C^tsjfncSTPTS C5N C?TC^ 

^Ts<I I p ’l^c^'9 ^tt,—?fc«r^ C^lT^I ^ ^C'f^ c^t^if’fcer- 
CJf=5 C5F5l»l C>rta(1 ^ ^ I ^jfsaR CJ<t I C5t^ 'Q 

^51 c^^9r ^«rr?^i«i c^m) c^tc^ii, 

'5(t«l ft^8?i '0‘i c^K'af^’jTR ^*v"tt^ap^( 
f C^ICf I 
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^ 1 % 'sit5T?i-»itsf? '8 c'iic’F *t% 

Tv-tt?{ap?i a^f^ 'sicJi^'®f% ^?ii c?fc^ 

I n®t4*t?Ji ac^i>? ^*f5^Tf5 

>!’va5 4^‘v '£i^ 

CT, c>i^ ®t^®T'Ot?( aTk^^t «(^1 

C5tt^ ^t5 s?9 I 

^?n:9i« ^1 c»i? ^T?i Jii t 
3iW ^’C?l »f S«t5^ ^1 f^5t^ 

-acflt^fi^ C^SI^ ^fcs, 5ltC^-^TC^ »l^a «TC^ Cif^t'e 

Jd I ^c?(1 •5Jtsi?i1 

•5lTC®rf6Jll C5fel ^^1 ?IT^ 

<5f«iflc^ »iT?rf9i 

C«IC^ I ®I'^-5W ^5^ M’C^ ?FC®I 'i|«tJf 


) * s 





’jRft '« ’^ISrtC^T^ltCfl I ^tC«f^ 

>4? CTfiftC^N 5t^t 9 •ttf^ntft^ 

^m, ^-e ^«fc;Fl f??P^ I »T>(?T?- 

’fi's ^rk® 

Ri:*t^»tC^ 5^1 C^-f^®t^ ^C?( ^511 ‘^^51^’ 

( Ecology ) 1 

vfl^FJF C^tC^ 3?t? C^ JF"^< 
tf5C^ *rftiF I StC^I^ srf%5 #1^JF ’»(tl?1 *115^ 

2rf%?F *1*vf«S I >l|-f^^FI ^l^rc^TF(TC^?[ C5W ^f%>f 

I ^t?l1 f^JFl-’n?tC^I ^9 

^tfS c'if’:^ ^t's-’rr^i^t »i'af f^cww^F »t?t^ 

*FtC^ I 

f¥l ■*^3 

^•t5 c*f^ *t<« ^ficif?i^ fen?i I 

■s(t'irJF'®5l I C*l «FT?FT?[ JTl ^ C*t9! ^Itf5 '9 ^'S?! C«lt^, 
T%1 XSt? CsitJltf^ JTI C^lm C^ ft^ JF1 1 fl«r 
5t3'Q (^F *ttf^c«r^ »rt?f^i ^511 

'fl3l «E5lt^TW, ^tC»RF9 

^JT=?$f^irl :f 1 C?tC9I ^f^n^^FT^F*! 5^51 JF1 I ’jfStff?! 

^S1 *tf%»FC^?l JK«(I «tT% ?T*t1 dC«(Cf I 





<fTf?ra c»fC5 I 

JT’ist ^fjf «Tft, cjf«ti:^*rrt c^t, c^i^rtcitt 

(srfM^ »iT?i ^tc5 Sfiff i 

^1^1 ^TW?l aw® C»lt CWCT 

m^f, 'sitf^^c^tsl ^lOT? wtK 'ii^*-. ^it^f5f??i 

>£l?t 51t?tT?( I »lt^*rf®1 

^1 <?it^E«i ’jt^Cl fit«rf*i 1 ^jt^fBfii^l 

sri <*iT^w ?tt5*tt5n-^i‘5tcirh(Tc^^ ^®OTC59 

®t^ltaFTW ?C9 I ^fiw-^i- 

'ilt 1%CJ?^ ^cei^ >IW^ »(t^*l «C«tCf ^T^ S 
at%iw«>c^ I 

'fit "3?^ nS^fsi c^c® '«(tc^i c^c® ^tf^i 
®T5C5T a’j':® *rt^, ^tf® c^FTc^l f?c“i^ 

at«ira «Tt« ^c?t I c^twi-c^Tci^i wTt^ c^^sr ^T»it 

CWtC^T’t’lC^^ nt^tc^ ’TtfS C5W C^FC^IC^ I 

^T*5IT? f^5t C®T^ ^5^’IWC® ®« t?fC5 I ^?W1- 

wfc®?i ^r®? f^’f®®Tc^ « nc^ 

®t5 ^tlj*!—’?^f^ll«l 'Q ’SCSt^ ^*Rt >i)^t^ I 

C^-WTH»ft?( C^-’tTW ^^C5C1I C^fn afsi '8 ^tC«!l 
^5c® aTc?t ®t5 af®nf® 55 c»T^tc^t 1 
aiw? Jiar« ^twi 9ff5?T I c^ot\m c«»fV, ^ta^r, c«^1. 





af3fl ^tT^arsil 

'®lt^ ^Tf^^t% fs5vq wi^1 
c^c9 fii!:^c*f5 tf6K55 I ^T?( na 

atai C'nw rfc5 «itca! i 5j<jt»ii;^ 

acKC5 c^ ’qtal ^ta, ^tai ^fi^f « 

■3?i ^«caa ^OT? t^c^c^ra 'sit?ta ’Pca i 

^f^Wa ^t?Tcaa atal ( food-chains ) 
'sisjjitca asai ata i a’tJi «iTa—ca 

^aasatn cafaca ata ata aal cac^ atna i ataja aaa 
c’rfa^tat^'^-cacasi ntfV ata "^aa ca ^-ata ca^ta ata ata i 
f^ata afca twai cac^ ca, aacaa ‘a^®’ ( Cod ) at^ '^as caa 
■Qacaa caK^ caca ^tcas aa caa afaata “^caaas’ 
(Whelk) at^ cac^ ^ ; >iiaf caa •^caacafa "tfla <J!^a -sgi 
an caa afaata ataj^ar ^cSa «jiaT8fa; ^at aajia ^ara 
ca ’Ttaf ^ca atca? ^ta an caa nta? cara <4^ caa 
aa I astcaft 'nraai aaa a^ca^ c<pt^l atcsa c^a 

( Cod Liver Oil) at^ ^aa aca atfa ca aar-^a 
^Tnta caa (^« aa ) #laT^ia '« aTaf^a* 
a5i ntasatfSa faata atfig i 

’^fafla caatca? ^fsa ■« ^icai% >a^caj ata ^ca, ^Twa 
acai aiai-ata^ atai aasa aaas aic^ i an^T®! 

fa’^pyn'stca ^tai 'iias® aia ai i atai 'st >5airata acai 







«it*i nri?!, ^t^il I lilt 

’SltH’F -« ^tw?l ’f’C? . 

'eii 1 '5iHT^ vn^-^ii^fB ^<c<(l '®t5 «tc^^ 

c«t%?i caf%^i Jij?r"Sit’ll c^ 

'$l7.Jt^ »t^>»lWi» vfl^'Q ^*tt5 «t,— 

^t^C^lt R?(JJ c^t«( I 'il’c^t a95f^?I >lT5IJjflf^ (Balance 
of Nature ) i ^tsiJsT^ ^lTC?f-?lTC^ ^t^l 

•StSC'S CBII ^fC?! ^5^ 

^S'fl C®Ht I ^«i|t&1 

?t^ I ^C^filUtC^ rfC^ ^RlC’tTn fl®! »1 I C»l«ltJl^t?l 

’tt^’Tfsfl, f%s «J^f%?i,—^gi c^twl c«»c*t^ 

^tcw?l ^5IS(1 ^1 I C>l«ltlil f’lc^ ^t>l 

'arf?!^ “t»i JPC?! 

C*!!^ 1C?T*I C’IC’F 'sit^tt^ I 'il«t^ ^^C’ltcn 

^’Sl I ^t^ll CJl«(TCil ^5( 

^9tW «, ?t5*rw& ^TiF-ST-sf «t?IB ^’«-S 

^tC>??( >«*s»I J|1 I 

■s^T’lTCf^ CifCH'Q ^J|1 I 

fl’itt’l (Water 

Hyacinth ) f^l«f"t c^lt^ i 

c*lTt^ "siT^ «1T^, ^ fft’l fww 'ilt f%Cil 





I OT«(c^ c«f»ti:^ 

iim *1^1^ 5(n9rfCT“r ^gf?i *rf^t? cfw t^f^i i uq^^i 'sit?^ 

’r«jrn‘& C«tC^ C5§1 ?C55 Tr?51T3 
c«tc^ i 

’TfJii Btffoni w "tap ^ <it^51 cvrr^T^ ^553 jjtc^ 

fjfC3fCif?t CTi:»t vil?!! >4^ ^'TFC^ ’fT? Jtl, «T5»fT9 

C^Jt 1 ctfcn '^^9 ^TfS’^T^tl ®1- 

BtTW'NtC?!^ *ItW ^tCT?t C^'W’tSl f C? C?fC? ; C^t^tC^ 

^ "tap 'sitcf ^T?ii ^c«R[ *rtf%!:9 1 c^^tJt^PT^t 

®»t«> 5i^ttc^ fjtnt «w ecst, 'sii% 

W? :t1 I ^tSt^tt? i2t5fil^ cvrc^ 

^191 vflCJl ^^W?t ?tlc^ C>t ^C«IB|t5tfl 

% 

’fC^ I C^C'5 ^^t?t ^t«(1 Cl!5Jtit cut I 

»^Jt ^tit^fhi liicw c^ptcirl-c^tc^l ’^t'p^t?! W5R 
*mi, (r35iRt ^tc?l *ti's^ §9tctttt'e c?tr^ *ttt^ 1 

<2tf^^5t 'sl^tTt *r5C^ *ftc?l C^, •tC'^ 

«ff^‘l ^?Itt 59 I 'SiltCSlf^^^ 

'2twc"r 'srf^^ c«tc^ ^tcsrl c«i^? ’tt^ f^c5 5iT»itcit1 ^caf^s? 1 
c^t^tit^ '5(t^i5T'«ata ’tf^ c^"t ^TC5ti ^artc^ cpc^, c^t^tc^ 
^'s ^c^i-ac^l c^^aa ^ai c^tcsii 1 ^tt^Jac'si c^tc^ii, 
5;c^a fa?a stast Hi i ’^’tn Tt^tTcna Htfstapal 







^TC® I 'srsi’l^TH 'Slt?!^- 

Cfft»f ^C5I^ I ^C5l C^'RTI C^, C^ ^ltj% 

^T!I^wc“[ «rT^T?i ^’isic^ c?i^, fjica vfi^F 

CVft^ C^^T^l, CJ^t ’iTf? ^Itf5t?Ff^?tC'$ i 

c'<n:55s 'ilCii CT^tfc;^ c^c? cffe^i 
cfTcsfl I ^-'S^ sj?t^ 

1 ^fitf 'Q cnf^t^ ^c<tj >i?i:^tt’t?i 

^«?T5^‘| 1 

■2tT^S?fC« S r^C?lT?:«(?l 

C^fW ^’c?l *\V5 1 

(struggle for existence ) f'tR 

cwf^c^ a^Ts CT, >411 ^t-e^l- 

sitefii^i afc^itaf^ ?C55 i ^it^il '«(a|, 

^■f^l '^‘tC*t5 ^t?I1 ^T9, •8 a^5tt 

*rfc?i I 

ii5, ^ific^t I ^Jt^t^(tft-^TfeT=?tf6 C^I 
^C«|gt •5(tCW, c»lt »15«r '5(9lfi!^8 C«f<IC^ at'S^n 

'sitmw^ ?reJi ^T»tc^ c>i&t ?C6g v£i|f: 

v£)^-v<i^ f^c?) 





^c(f?i 5(wi 

•51^ CSlt, 'flu's ^^51 C’^, ^T?(1 *t?I'MC?l^l ^ICS(I ^t^l- 

' fil'< I C»lt 'Sltci ?’t5lt 

>5^1 «t«t 55tt^ «ttc^—f^c»w 

JO, «1 'fl?t 

^a1%?l faC’F I 





C?tT^T?l C=?TC^1- 

^tf^«r *t% Trtc5»t5f CSt«t1 '5ItC5—'5»t^Ti? 

^cg^iS '2lt%g ’?lt 

I ^■ht ’rc«(T ‘«rrw»j’ '9 ‘^»’ 

ff511 v£iw?i ai;^i"t 9H1«. '5t^ c^t?t i 

f5^c*R( 5tWT —’yl^a ^jA c^<( ^^i^it? 

® c<*it5F I 3rgiT5 'ii^- 

<ii^ ^ggg c«t!:^ ?5 i 

^T^i c?(f^ ^1*1 OT^?( cn^—4 

c^, »ig c*fc^t, =g? ^tf^ 4gt. s^^?! 5{f<(f^, 

t?t5I 4^ s(^C51^ fgtT^ 

B9R I 4t5;g 2J«r4 

I f^tJT 4t \C9J 'Sitvit® 

f^cg ’T^os «rf?rfwg 4c^5itc5 

gjfcsi 5KS(i I ^itgfcsig 4^ 

555 C’t^l 4-5F«n f5’3t»l ill 5f’C5 '5|t45l C45il fjl5^ gT5f 
555f? C5, 4^il C5-’tt§*rf5!l 55-^l«ft5ilt5t5 ^f55fT5 

5P’C5 'srfCS, 55 55555 aF5f55^555 5*551 ^55 ^5l ?t5^ 





I ^(t^ 1 's^t5 ^tc^ ijt9^ ^’cn 

ctf«ff| cn T"® *fRt^c5T?( f^c? CT vat 

®t?( 1t^ cj»t I n'vSt? ^irc^r ctf«f^ ct, c^tcm- 

■Ji^ va^t. ^•Ra 'sitc^T ■sic®) ®t^t C55t?ri 

f§5T I ’qfn 'sitc^n fnf%R f^c® «itf% ®!:^ c*t^ 
'S(itf^^T?i ’irsi va^fS 'sjf® JT?59f ^ Rr 

c^ftsc® I JT^af c«tc^ ®f5»T, c«tc^ ^f5»\®5 

—at ^5T1 

5^ 1 

ap^r^^^j? f3jt.>n>n®t^?i 

I f^, ®t^c® ®?p ^?it?i 'sitc^t 

•^^T’FtC^l^r ®'5Slt#tg1 a^ ^JST 'Stt^® ^c^its^l 

■^!:?r I ®t3®?c^5 <at 'srt«tn 

nT'eai ^R i <ic?r cm^, "siitfii^^si -sj^ft'^l 

55jt«fri •a^ c«(t^ r«fc® cell i ®c^ 

^R^ft^R ^icsfi "»tS»Tc^ ■acifSi i 

at ’^8 srr^i'fi c*f«rc® ■^f a?i1 ^R tt^irjs 

cw^f, 2PtC®T 'Q ^iTC't^ C«I«(t5 f5®?t I 

®TtRI Rt^pst^ ^Ti (R^C® nifi? ; 

®?:^ 'aTs '65tC9i^ ^’R ^Rtcn?! 

C3iti ^nf^® ^?ic5f^ ib-*s ®^rcR, ®i Irr ?T!f- 

^f®^t5f RTC5J1 I 





5 C 6 g ^iTl, '«tt^ ■=(?lfel T*r5 I 
^cBg, 5ftf% c«ri:^ ^91^«.*tf^ ^m, c«ic^ 

5i9>?n c<itc=!F *ltf»f, •ttf’f c«iC5F ap^-n ^gi*tfft «fi» 
f\^ fil^t*! 'Sittf, C>I-f^^?l C’FtWI 

^Itc? ^1 I 

«lT%lit*f, «1C^( C?1t^ C5tC^ C«IC^ 

^£1^?. «)T?it^tff ^ f5r>!(t»f 

Sl1 CTt I ^^®t^?l1 C^51 '5lt»«ftW ^1 

"51 2159 <asi1j'f?l ^T91 
I •21^t*1 ’P^l '«lt^ C»lt 

iflspfel ^TS^? ’tc'5 C^t^II, » 

aF?if^^^CJ(9 Jl"^< f^'srf^ 

'Blfs^lf^^tw cnt^*! =P?C^ ’ITfil I 

?f[ 59 , fwi:^ ^T9 

liit «t«(<ii cipit9 Bfg 'e?iTc5|Jt yn^x 's®. 

f?®T^9l SlFT^ k 

’K«(I »T^-2t«f^ '*(5(5 2t?(f‘l»l? vil^fS Jl^tsf- 

^(^9t<r ^*r’?t*t«( ^c?(i( I ^C5iic»t?( 
^ni? ^(^?(t(t ^i(T9 '®(i5^5( ^ 9 - 

f:(, fitl9 c5iTc^9 '5(9i ’««(c^i >i"^< ?)j9c^ ( 

'Stt >2tf^’!t5*f9 '»(TC’«ft9l^ c^ttsil (. 





csff I c^t^st’in*!^ 

tssn c’ic’sif|c5i5T i 4 »it51*ii c'^m ??i, 

^3 'i|5lR af^SI 5!t» ar?!^ 

5?11 ^T^itw?! ‘Strif “fs*, vat 

'fic'*^ ftfc^fi^i I c=¥35i c^ 

ffft^lf^sf ^1 ’t'® f5^T3 

^f^®i a^f® >i^^ia^T5 ft^Tcsf^t 

vat 3®3Ti:5f?i 3t<i1 a»t3ff3® i va^r^ f«F, va^F (f^i 

J1^lt3®'gf3«. 3C5fH, ®T?(fetJl '®t^ il*l^s?’i*NaT3 

'S £^’fi®m c^ c^t^ t^isi ^T^it 

’iF?? i^»8 'S|^1^3i I C^ *1TC3 

iS8«-va3 fa5w« vat^^^^tcifa a»t3 '«itc^ 

fV m I 

®t?I a*6tc® a^t*! I '®T^1 

C«f‘^ \C?I ’ttl’ITsil Q 

^^^a‘ff^?i ^’c^i c«fc«ff%c«ii? 

;^^7lT3it I ^^st ■^t=^l9®1 «tt^ va^ 

>ic«f "SIS at%3 '$^Ft^ ■aiTC^t I 
rffV^^c® 'BiTv^fF va^Ftat ^t»t [ 





■^<(6 I ^Tr.^$ «iwt5f^^i:^1 ^c«tl 

«(T^T^ ^’i:?( ctc5 «it^i •ri:'*pf i 

'aT^^ratc^? ^^^n'-srrc^ ^t«fi "sifsap^j ^?ic^ 

?? I 'S(t?tfl ^It*tT« ’(C«<I c9^tc^fn c^i 

^Tc^t, nf^c^*r c5Tc«t ^Tsfl 

f«fc^ ’XTc^ ^ti:3i ^c«f ^Tc^ c^it^T^f^ 55 I #f^5f- 

S<T^*I vflt >lV«rT^l, '^TC^ >5^ ^fw 

>ii^«tTfJi'8 ^tc^f c^Ti:Jii 'sigcifg esc?! 

wa, ^ca ^ta c^Tca '«i9icaa ?ta arf^ca ca^ aifi^ caft 
a;‘(^f% arata ^aT»f. ■ata i ca-hf%clia ca ^faal 
cna, ^Ta a*iaacaa acai ca? ^afnli ^tcai '8^51 

fafasi aa i ^an'asi '$a*'n53fa viita^a at'5c^ aT?c^ 

caf*i ^5Ptc^ 1atca tt^ta c^ 'sicaa* aaa ^■a ca^a^ a'^'T 
fsaaia w.^ \ a^a-a^a aiTf® aitaa^a =?ca ^l& 
^a I afaa^taa ^la^s 'af^ a;'fl'»fca ?a « ^ta 
«ffaai:a sea i «fTl% cac^ sTf^a 
core's ^t®ta-?Tma a?a caca cac^ atca i ca-faac^ 
i^afaa^a ?a carafi ata faf^a«tca ac?! 
a'-Fcaa casTcai nfaa^a ^a ai (^TaStcaa 
'iit aa 4jTa-fasiTa*f fac»ra^ cacafaataai -ii-^ai 
aa<^a ^caa m ), afaa^a cac^ aTca^ vaa* 

’^Ta acai ^faf^a ataTaT^as^l caai ata i 


i*'lS 





'siTC’t? 5C5C? '95TC^>i aif^ 

a>ii‘t ^?it5 I c^.nT^ 

«f^t‘l c*f’t1 I 


c<*lt^ ntf^ *jf'<l41?( ff?( 

^^r?( ^C?! I *tt?t^ C’ilC'^ ’if^ 'ijil 

^eT fwc? JIT’S I ^5^ 

^'®t c^TC’® *<11!:jp, '®5)T<r ’®T^ ^*t9 Ptn nc® I 

’^tfs JStl ?tJI ®CJI *tT‘<l?:^ nf^'t« ?JI I 

^-f^®t41^(1 'i|>P-'li^fB 2f!Ff5 s g'lf^Bt^l ^’w 

nT«iT c»it c»it 'sc^^ ^JiJj ^\51 ittiii ^TJ^T^i m 
*1?^’P1 JP’tJJ ap5lft^’S'W?( tr^?TJT ’St^T 

^I®1 • C*tW!:55T I '*t^1 ’ICf 'Si^T^I 

^r^f1C»l ?-5tJI ?t^T5 ill ; 

?Tt J(CJT I 

CJI-^?t ^ 21T^ 

rtc5 f^9i ill f^g cJi? ^cs c«iic^ c^tc^ i 

’SIW^ ^5^1 sic^l filCF C*Tf*1 »|TC@^ sf® 


i'8*^ 
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■ ^ ?5C1 ?lt^I I ?(^>l *fN?-l5C^-^t«?l1 

■niftfc^P ‘spPlST’ ( fossil ) 3^i:«t I -att^g 

^’C?l ’tti^ 

f?f®g 

aft^? sJT%<r 

¥f»15t »tt'«1I1 ^1 

n^i >iTf%j5i ?iNi 

^t^I, 

c^n s(T^iwf?^'3i si-sf-r 

I ^c?t?r c^• 

»ft5 ^1 

’itfS?! ^C?l? f«^?( 'ai?- 
^*« ^t'99l ^t9, 



'lb-. JpfJT?t ( fossil ) 


mC^ vU^-.<j^ 


•fslc^tif^^ *tt^, c«(«i^ ^n 

t^tc5 1 ^it^i 'ii«(si 

^C’l'spt^^ I •)t»ltJl 

f^sfl'f® fB? f^at^'l^l ’I'-Jt? «, 

c’Kt’P c^"i carTc^t^ <itcii5i, «t%^i 

5C51C5 IICII c^t«lt9 C^t I 

55t^^tC51^ J1^1W9 ftC55W?l n’at'Qf^ fiic^w (missing 


i-as. 







links ) ffst f 

^1195, C^1. s|f>i^ spsj- 

^lfB?[ ^9il c«tc^ 5f^ ^?il c’fce I ^ts»^ 
f5p*N^1 c«ic^ ^ ’t?:'s 

^i{9t ^af® sfsit't 

«<Tc*t-«itc*t f?f%a '3i:a c«it^ '■.’tc® i ^tfBa f^cs 

C'<t’:^ ?[x5 viila^si f5SF cacatCEg, 

c^isf®! »iJiir3 at«il I c>i9^ »tft‘vi 5pca 

aFiffaa^ci^a c^"f c^t^il I t'f’it 

^ta, CTfT'^ta “siTac^c^Tcaaf ( archaeozoic ) 
w ?;cac5; ^«rji '«i]tf^5»ta 
■^T'sai ^ta I *1? catc^catcBitca^ ( protero- 
zoic ) ^ii:s(i c^ftasTJit^'S i:ff«(t 

I '»iac'5tf«f»i5t^ ( Ordovician ) '« 

( Silurian ) '«)3 ^^- 

c'f’tl ^ta 1 ^ta'Q c^wtc'stca^ 

( mesozoic ) ?CB6 I >^151? 

C^CJlTcarfW^ ( cenozoic ) C^-’Jff, '^)t 

■siT^^ c^tc® *tTr^ 'e ; siH tf*f e ^5)t» 

eat«i1 aT^af?lc^a »icap 

'«iT*ilc*fa nfasa c<faf ntt i aasc^ia «2it%« 
c^tc^ ^ , '®)t5(Tcifa nc*? «(Ta‘fi 





J^1—S!T^5 3i5^[f^^TC*I?I ^f£?1t>? 
vs^-sfl^^l ?itcif?i j^fsi ■stTcif, 5TSF ^i"!^ 

I 


vD^-iil^F '5iSpI?I ^?p-^SiF fijc-f? 

7;?:^ Qcis 5^ ^’C5| I C«fC“l?I f^C"*!^ tJC*! 

vst ^1 JI'^'T ^?|1 ?iH i^1 I 

SfC®!^ Q ’It? »ITC? ^1 f^cwn 

cvtc? "siT^IJItfil I ftil C*f“t C«tC? ■s(T5itC*f?I C«IC*t v£it>lf?5f, 
C’tt^T*! C’^tC? I '«IC^f^?l C«IC? 

( Eucalyptus ) ’ft? 'ilC^lC? 'srf5|fc*f?t W“l 'Stsf^ 

>i5C?t Wc®s I c?^51 'Slt^?t«1It?l «c*t 

?1?I f?C‘‘t^'^ 2t?t»t ’IT’SI '31 I tf35tc^?l 

I 'sif^f^tr.n ?i?tc<i*ta^ <5^51 
’i?iT?tc«i 31 f?®! ill I 3tiii f?5T, 

Vii?-ii?f5 5I?fflC*f?l ’IC31, 'S’l^iTl 'Sic^^f^^d I 

5t?ife? »i^caf c?5l 3t^ >«? c«it? 'sta ^?n:*fc*r 

'^^9icir?i 55itB9t c?t3 ill I f^fsa iifTC'fc»ta 





^TaTa 'sist’ia i faf%a 
cffcna ^as^a oFvtfaa^^j^a c«fC‘^a ^iT!5a 

■^5!ta i fast^^ai •ii^ ^a^cai-^^cal ^fs?T’^ 

f^f^ca cac«{ ^afaa^wa ■iiasfB ^aiTa 

^cac^j? I '^a atai casw® fac^sa ^as?i ^fa 

'sftatwa araw ai:a i 

ca-c^Tcm '5t ai ^c^tfaaf C3£t%a ^aat-^cwa ca? afa 
^91^ as’ca wai ata ^ca cwac^ *tta ^tcaa ^t^wa acai 
fa^i 'ajTcf I at^caa cs^Tata J(1 atascsi'e' »ta1caa 
^ara^jufa aff^Tcata acai atal at^'si t 2 t^i«r *iTa i ara « 
ca 'iia'-st^a ^t%a ^1 ^wa at«l, '5* t5i, « ^c^a 
cairast aat ai:? i c^afa ca^ttaa csca fa*? 
at'si ^Tcaiara c^Tca s ^tcaa cw^aia cac^a ■ ^tal ca 
aftr^a a^caft catad ata i faa c^1 

faf%9 aft!%a acai 8 “(t^aa^ca '^aa^ ta cat i 
^tcaa 'aasf'sjw 'aaaasfa 'steal as’ca caaca atataastca 
v£ias&i aa*i ^ca i ¥1ana aa^acaa acai afa castcai 
'^fs^faas cata ai ateat ^ea -iit aa^a ■^asj atasea cafa i 

fa^-aata sisjcaa ca-aa fs^ ( vestigal organa; 





“fftw i:5lC5 C^fC^ f^?l^H?TCVf?( "Slt^- 



«». ■5iT?w?i 

I|ifil«l -SI^SI^CT C65ts1 ^t5ntt5t 


*rtc^j : ^1 <11 •, ?iT5w?( cst^f, 

■« C5N ; ^'SC^ 

’rtc^ c»rt^t?i I 

C^T^ ^1 c^l-C^tCRl C?f^, ^g9f% C5lTn 

c»tc9i'« ^1 fVf «c«r ^t9 I 

5(t5!W5 cj»t c>(iFwcm c»w«t:?t 







vc5(^ vnt ^9F c?iT*t c*tc^ c^-e^il WT?- 

'Sja C5fTWl ^19*1 v*fT‘351 ^fa i<1 I 


^=1^^ C«|i:^ '2tsiT«l 

■siTa «iai ■®ia’?Tc'5 'atcas, 

cw»;i’^ i cvcaftc^d ■^«i «<*(?{ ^a’?Ta 

c^JA ^1 af5!a ca?t?i, ^ti >ft*i, ?ca ^arfca 
asfi >;Ta ^11 'Sjot^t^i ■Sites a ««re^ 

?a I taasi ae^l c^te^ «ftcaf aF^i-t ^tetfa ^afnSf 

?c'5 'sc^ I fta^siatsf sjTiiect ^5i:5»^ ^<kc-« *tfa^ e^si 
^c'ta aassi nfaa^si «itc5f i -sit^ial 'ii«iJi ajtfJi, 
ca-'s^ewti ^it^i asa«35 ^tcwti ^last^Ki^ ^tes? 

■sic^l c^te^ii ^5(^11 ^tesja a^t^a tfsftc^ia 3F^ifa5FT*i 
^cna 3F^gf^a ^eai sifigsFfsia^ c^te^ ata i 

5Ta a’Fsi ai’tte'ta ®e9»f a^ai c?tc«i1 ^aj i faa^Ji- 
^Twa sf?i '«(tcai si^tl ’iT'sal Jia 

^ca calf a^il c^fcsii ^ta cac^t ca*r catati atta, #la- 
^ijcsa ^afs^i apafaa^wa atat^ a'sa ^caes i "^t^f^a- 
«tca c^Twi ^a aica ^faftcT saf^ i 





'<itc^ m—-a-^vii c^JCJ? ■si’st 'sci ^3, 

3?f 3SC3 ?3 I f33^CJl3 a*rf^ I 3F^f3TfC^3 

3Cf *tT<C3rj3 ^ I 

<i)t >13 2fC?|3 ^-33 C«f'«3l '43' 3'3t3 ^1 I f3®*t^OT3 

JtC3I« ‘il-l33C3 CJ^t, 3T31 ^f33 ^11=11 3''5 I 5it3T# 

\ Lamarck ) C3C3 '5lt3^ 3s’C3 ^3®! 3^^ 3^3 

3^3t3 C3 ?C3t5 ^T3 63' C3^ I 'St 33"33f3C3T?J 
3f 3^3K33 ^S?1C9I3 3C3I 3l %3 C5S1 33l 3t^ \3f*:'5 
■2(T3r33«Ti?t3l C3 33 31 3C^I3 ®33 3’C3 ^^33 

3^3T3 3t'5l 351:3153 C3'®r3 3^ I 

C3-3C«I3 ^33 33 3^3tC33t f«« 3^1 ?C3i:5, C3 
JC«5 : ^'^33TC33 nf33^3^3^1 I C3'TC31 ^3 '3T3- 

436 ^C33 535 ^553533 33 1 3lf%f3C3i:33 3C3I >4? C3 

3?ir3^3 3t.333*»t3l3 C3«f3 3'f'5l'®t 3Ti:^, 

^C'S 353531 ^3f3§I 3^5^ '05^ «lt3T3 33C3l C3T3 C3C3 
313 I '4t C«3«(3T^ 63C'3 635^ 3*333533 3531 :4'3“r 333 
'®(53^3tf3 2(553 «1tf^53 3T3, 533 '*(1331 51533 fsa 
mr5 3’59J ^^^13 ^3 f3t I 

«11315^3 355, 53-33 5332(51^ f35T 3J35153 3153 





C?Tt^ <ITC5F, HI CSft»lt 

I ’f»I1 "si^ 51^ ’t^Tl 

9fTlf?l ’IT^I «lt?t?I C6^T? I hT 5^ ??T?t *til 

c«ft5p C9j9r ^^f^sfl -^Cm 'si«rfB c^iH 

C*K?C? I C?rt9I HTW \ 

tf?PH 'SfslHl ’ttf^I’ITft’F 

'El’lfe, C>I9f% f% 

H^TCH I «2t^^ 

«t»rif¥^ ( acquired ) 'Q'l H1 HCH l 

^1 C^tCSI, C’F!:^ 

CW'8^11 ^t?t CH^1 C5TC&1 C?tC^ C^lt^ HtW 

cjfi 5C5I ^t'8^1 I -51 C^1 5^ Hi I 

fsa n«i 'sia^i^H H^ca ^ts fn^’? H^Hta 
«jf5^5 ^tafsceiH 1 

c^t-«ft^f^af ^^HtfB ^taStcHa hhc*? ^lacana cnfl 

afcaft^i, ch ftssi ^caa Hsait^f^a cell i 

vfiHH '®icH^ itT^ 'Htc? ^ta ^asfB attest 91'SFTra^ ®aita i 

H“tl, Htf^, ^t, f^*ic55—.aciraQ ^h ^a Hi i aa f®H 

afw ‘fla* aa a'laat tfst'® ca«, ^ta 'ata-catcai 
#[taa ^tH HI «jfaffc^, aa ^taai c^ca ca^a^ liiaT? i 
‘fiai ^a %5 a?.a ’itca j ^acaa aiai c^c'? altaa 





^'^Tt *(?ii 5^1 c^j? 1 ^if^ 

« 

2IT? vil^»I’ ^tt5 I >4? ^IC*(I 

' ^t66i C'f’fi i:it!;^ I 

Tx“l«l?IC’y ^ffSc? ^t«ti c?t^ 

^f 5 »l’ 5 t«J i,(to,. 0,0 00 C?t^ I oq^ 

^Tfs C’®! ’f^CiTl •tt'QUl ill, ^t^l1 C*Pt«ttU 

5:nt I fiic^cw? «^Tc?f^ 'fiTx 'sigt9i 
■stf^wrf^^tii ^T?r 'siftf^fs'tt ^T5?:^ ’iti:^ ill i »i^«tji 
^K?, «rTilt^ ^il *tC?. ■2ff®r.t(tR^1 «it?l‘t 

^C?l I >il^ «2tii1t»l ?lt?i1 '®TC«f^ 

f%s '^‘l C'WTC?! ^91WH nH'Tf'® ®tll1 

fB^fipc-g gNc^ *itcg i cgt gv-gt?jaFcg 

5iT« I g^c&tg 

cgfn igcB 'Qc^, ^tgtt »i* iJTig ^igt^cg ^tc^il g’>Fg, 
sjcg cii'«gl tgc^ ’TTcg i ^Tg^tii gj^itsii 

(survival of the fittest) i ^ivgn^f^g 
^gii>i*s.srtg gTc'? ; s^giig’vSjN gft^ fii^t5;i 

( natural selection ) c^Ttg ^cg i 

sit^f^gs fii^tBCiig >ic^ ^f^tg gtt^F 'siH-'ii^fB gn*ttg 
■—cg>Ji fii^T^ii I ^i^tcRTgtjgg gtgi €l '-^ cgg^i- 
t^gii -stcg cm^ ii1, ^gi ng^ngcgi ip’cg gift! 
gs’cg tiig i cgt ’ig ’l^cgg? Mf?gi cgf^ grui ^g:i- 





=*T-.'StTC^ *rfw I CT'tJJ -Q «tff1%^ 

j?9, >ii^f5 's«’f I 

Vi>^ 5FC5T 5FC^ 

'Si^r. C?tc^ <*ttc^ I vilt CfTC5!l 

t5 JTvC’FCn >!^C^ f^C*t^ 

( Darwin’s Theory of Natural Selection ) i 

>ilt <TfB fa^tiftCffW 

^t*(I ^»fC^ 1 'St^ SJatJl 

faiCJi fl^r a^T‘t i 

^T?i ^TC51 

a^fn 511 ^'’c? I '5it?[-'iS4Bi 

f^f5i '5i?:5i^sf% « '®% C5S11 c’icafe®i5^ i 

^TUl 'ilt J151<C51 5^T5^1 C^IC^ 5lT5151>1511 

Ji’vSj^ 5P’C^ v£|-car af^H^ ^C«tl C581 I 

'slt'ilT^ af»I C^lC'SCSia C<ifC^ I 

f^iiT5iai c^^5( c^ ^•^»tal«( ^’c^r 

f^c5t5{ ^1 atf 1%^ fsi^tewa 

^?RtC^ ^’C»I ^T51t^ m 1 ^Tul ’lfl'*Fn 

^?I1 a^lt't c^, (variation ) 

C^ /fTKl ( continuous ) 5?? ^1 

51? I ??if-'$?5( ac^Bi af??^5{ 

(discontinuous variation) ^'sat'Q 51? l 


isv 





C«-:ft5f (De Vries) '*(?> ’TC'CI <ii^j^ > 1 ^ 

*tt?iC9!ST«, ^tW5i 

^i5f^^(*i ^t»ti ?c5t^ I 

^55^c 4 ^Tpt9iJ( —'''5t?I®?i(- 

Ti(C5( C^I, C^-C^tw1 'SC't^l 

c^tc^ ^5»T^-5t«T^ sttc’t, 'siT^r 'Sitf^ ^9r- 

^WW9 C5tc«f5 «l%ra 

f^5I5 r f^t^, 'a^ 'sitB^^I 

»if?t):^i #f^^’tc'®5j ®a 1 % >4^ ^5 5i®5r 5^5 1 ^tf ^T?t 
5(^^TCT?I ^T^f Mutation Theory 1 

'srtf^vtc?!^ *1^1 • c«ic^^ '•icsff 

( experimental evolu¬ 
tion ) cm^ cifn 1 ’iT^ntrii, c’lT^Tm^'B, 

’i^^j ^ 1 , ^^iT5T^ 

691!:^ srw?! I ^tC^fi[^Ft?( &T’«?rr^ ( Tower ) vii^fS 

'2^f% f%^if tegt^ic^ 'sit^t 

*tt^l «it^ I cHC“t=ii ^^51 ^t?i 1%'3i?( «’i:^, 

t? «c«r, ««ic^ sit^tcsTJf 'sttw^ c^Jil 
f^ j^1, v<i^t, c^tc9i cj\t ^‘“niiaFC^ ’?tCl 35^ 

fV ^11 >rsra vc«(r 

^Itfs fiin ( Morgan ) « *tfl'»Pl ^c^|%9i;i ^ 

f^nnt^K I fsfiT c^^9> c^ ^sgt^rc^i »iflr^ s)tJiT5^^i 





i#f-'<J?F^’:«CT’!( ■aitf^^T^ sFC^J? I 

'5T5I^^W?f '«(2|5ltf^^ «9)? vilTS §«>»It5- 

’lfl'*Fl 'QC^Jl I 

’ift’spl 55ir5 '<1’fZ^ JpSltJpTf 

*1^111 W«I1 w, '«?• 

'5(sttw ^^1 I 5n^itc^5 "SICnSj 

C^tntf^^ ■9‘l ^’s^ltfiaFC^l C5tC^ f 

5FC»i c^t!:«ii c’^, c^tc^-c^Ftwl c’^us 

c^T^itf^^ •9‘t ^ti^-c^Tcst^ c^, 

^•s-*rt93Fi:?I ^tft ^C?! ^t5 I 'fl^t'9 CT^t 

( mutation ) c^t^ ^1 

■^IW^ »!JI5 Ctr«f1 ^1151 >^'®T, (Stas^nt’F 

anft% ■2JtjFl%^ 

5I5t 1 

mt9T cJf^l ^t?, «(C?( f%s5t%jf?i f^nft»r 

>a^f^C5F '®(T^T?i c*rf5ii i 

C^f*t 6W, 

«tf%*tf5 4f5I9J ?C?I '61^, ^«rCT1 ^1 '2}^f^ 





'Stf^il SIT'S ^C^f I 'il-f^^C? 'SIT^ITCJfa 

^9, C^FTC^TftrC^t "Slf^ 4|C?IT^R C^t, 

C^-fwC^^ sit'll m 'sit^lTW^ 'SI I 

?T5I 'siT^ICsr aiT®lf^®T^ ^Isd’t'ft-^^sifT i 

>ilt '5(T?I-415FC3^%^ ^«(1 ^511 I 

5(5^1 C^F^si^rt^ ^®t^I 

^?(C^ ntC^lJT Jl1 1 C?1-STC^ ®jf«(5?tr.;5 

f^fsai ?Tc!? ^ck^, c^ c^ c^F^st STf 

5ICS1 '5(^ ^C6SS{ fillic^l ^C^CS, Si ^^TCHit 
ill I f^tlB^il? slfs?l Cilt, 

§afs?l f^l^-9 ntw, '«twtsffs^l 9 ftcs *111:9 I 

sc^ ap^if^^s^ c^^si^iTai ^gfs9 >^31 siiig (Hs^ft^ bcsi!:^ 
cgrif I sT^ viig fssg ^Tgi '^igi g9F?i cgsTCiii c^gil, 
cgsTCRl ■'tfs'g *if95g c«f®(:s ntii, ^T9 >i*»l 

cvfsgi Btsi ill gstgii I «tTgi '^itsTc^ 4jT%3i?ic^9 
'sifsgjf^g ^*tg «ist^ ’si!?»g ^Tcsfg 

®Tt*t^t^gT*ft ( vitaliats ) gsil i ^e* 91 '*131*19 9'3- 
Stfa3 9l 95[9t?l (. mechanists ) 9’csi '*(9^1 3i:9i11 
^ 9'elfs vilt ST99t9t9 9ilTC9C»t9 CbII '^C^C^i? 
jjfsFei ^TC^f99it9 c^ilTC9si '3(169 ( General Smuts) 
**T9 ^lS9Ttf ‘C^lfsigf^* ( Holism ) i(Kil 4ff9f% «TTS 





C6^ aiFf^^ filf^'S 'S|Tt^ I C»lt ca^*IT^ 

^afs? «<li:’i-»(TC’i ■aiif’ia 5C«5 »i<^Ta i 







C^SI 1 C^- 

sr?r ^t5it «»T5it»i ^t-Q^i f^r?if|5i, 

faffs cat i at*l '«rtc 9 il 5 at^ 

^*iTa cat I 

aTci^ f^c“ta sif*! ai ®c‘t?i ’f^ii ?W5, 

'ft^a '«it^-'i!^^tHi ’?i^(«t c«f«tc5T ’*ff% cat i 

( s ) *nfT< faf^=5Ft^, fa"B5T i ^t^atcast asa 
■s afia^a^a I atcfa satsca?! a^a^l al at^fca-e ca fta 
a? I ^T?( c^ca 'at^tca^i fac^ ec^, ^caa 

araf? i^ct’ ai’ta ai'p, a^i ^c^i’jca atifa ’staatai caca 
^«faca' ata ca i 

( % ) ^aaa'3 attcaa "aiatc^ at?i caa i ^tat^ 

caaa atatfaa, at'^l caata aat^a'e ^afaaii atat i 
■aTaai ^5 aaca ait 'atata, 'af% aaca att ’ft i 
anas it'Sta ■■atatcaa saaca asta c^tca, 'af% %ca5 ^a 
■atca I 

('0) f fj ^aatc^at a^a i fa ft’s a cac^, 


i«© 





^ I ^9r c«tc^ 

«'6Tl ^^I, f%l ^TC^F 

c*tT^? '8 srtiftcm 

I 

^35'^ «fTC?I I 4 ^t'5t'8 

Snt9 ^T?I1 ’TvC^TC’f I 

( « ) cnw "STfC? Jj^i I 


Q '2{ff®« aics(i c^->i^ *ft<c^i?( ^«n Si:?i«r 
^51 c5tc«ii aic«(r -aTfw^ 

f«rc^c5 I citc^t c^?»i i 

c^tcm 'siT’iiri ^ c^Twi nfc?i 

if\ I 'Sl^ C^-(rFtCJ^1 afC^l^ Slt^ 

dTw %? 5f9T, c^ait^ ^t«rl 

*tt^ ill, ’?ai c^t«tt8 ill, fVw <iit^^Ti:^ 

*1^1:^ I «iT^1 I 

>«g 





Ji^'sf ^a^t, cw? fiic^ 1 
5Ft9t 3F5|*I ^W?l ■Slt«(I «t^t*t C’lmce 
-9 1 ^51 «JT^tC91^ -6 

5c^i JiTg I ^t?i *r^ 'fl# c«tc^ ill 

^t5rfC5-TfJrf?5 »i^ai ’^t?i ^f^ni ^c?c^, c^i«it'9 
tst^ 1 ^$t? S*!?! >il^ ■^tU’fl C^«rf'« 
CT«rtJ?fei c^tcjfl ^ I 

'5IT9I ^f^W'S ftfBiK 1 rf'e^t? 

C«C»T C^^T?! I JiT^C^ti '5it^tC“r^ t? CifC^ 

?t'e5T?i fjici v£icn c«f«t1 c^tc^, '2lt5 ^ 

'C^fn I ^t5C9l ^ttw, 

fjH5 >8 ?lt^5I ?n% ^C^?( I <jf«(ff 5tf^ 

•sra St? ^*tstc? C^tC^til^’l »1^T5t vA^tWl9l(S’? 

’ll 851 ^tuf^ I , * 

« 

la^fS^iTai c^ c«ir^ "^15, f^®TJt 

»£i-'?«t1 la^iTi I fV« oil ^Tf^ c^5i ^?iT5i ^ ^c?i. 


^ 4 « 





'il<fw1 T^VS -I 

’ft ^’F^l ^^5CaF ^'t^-C»l8T ^ C’PTCiTl 

^*rr^ I ^1 

C^TCin ^’*11 ^5^1 I CJitssr 

5 

*fft'^l T?(Cn5 

«t^’s f% C5^1 CTtii:^^ i vfl 

c^f^c5?t ^’*l’it*’ii ^tc^, ^1 ?i '5IT3 

:i1, 'ilt ^T^t«p1 I 

f^l f>TW« C^TC^I'Q C’tl^ ^^(1 ’STC’g 

^CJT ^f5 ^tC^ s 

(i) '5tg c^fcm cotz^ ^^Tnt'S 'iic^ fffC^C^ 

'Jf5(ftc’® 1 FIJI'S SJ 1^1 <5^1 »!•*}< '®JT’?fC^'?I 

^«n I Tl •tft^ CJ?t I 

^fw^l >r5i ’ft ^c?t 2 t«i^( c^tcwi c>i 

«t’!|, Sl^tt W’F I 

( ^ ) C’lft «|5f%’5 «(T’I‘I1 ?ct5, ’I’ifJl »1-^< it«1 

^’t’l ’St’l ^fS ^9I?lTf%lI ’IC'II C^TCiTl-'il^ ’I’l’f 
'^=^^1 §*ff^'5 ?C?lf5?l C>2tTC&T?fjraiC^?I ’IC^I 


i<t!» 



c»r^ 


C’PtCJll WTsn Cnnf^sT I 'S^S5=fn 

' WC^l *lf^^TC«f *tWTsf ; «l1^tC»t?( 

5t*f « ^C9l^ 'il’lJT ’(tr® ?IPlT?(ffl[SF f^?1 
t5 ^C5? I .a^ '5R’^t5 C4fTftji5^ 55rf«. 

5«51 ftfS'S snt I tf%5TC>15 C^-'5(5’51- 

scap 4^<1 C«tTf8si 55t5 5>:&f55| ^1 

*jp5t5 5&5t5 ’T^T^^a I r?at^f5l '515'Sr C6^ 

5sC?IC5i» ^fai5 5&JI1 5?^^ 5S55t5 I *ilt^5tC5 

C5 ^51 f^'^51 5C5C551 ^1 J(5 I 5SC5^f5 5t^5 ’f<fT'^, ^ 

■®llTC5tf^5l C«fC^ 'stt5;Tt<ni "tftw C5 ( urea ) ^ 

'a»tf5tt^1-4f^ ( amino-acid ) 55 , ^T5 5C^1 «t5l 

JI-sF^J SC^CSJ^ 1 

55t^ C^C9I5 C«IK&T?fIf^5^ 51 

5C5 5tC5 I 

f5®t4>51 silT5C5fef5C^ ^8f55^ 5p?(c^ C5 55, 

5155 <*1^55 ’P*! 5C5 '5lC5 I ^15 >55^ ^15*1 

^1C5 1 «5l^5T5 5C'5 5tl{C55 ’I'SI 5^555^15 

^«1C55 '5C5^5Tf5 f55 'SttCf I 

’51551 5rff5, C5l&5-‘5f95C5r C5c5l5 C5t^ fwC’® 55, 
C5C^5 <lf?t5 Cn «(1555 ^C5 ^15 C51C5 5l5l 

C51C51 ^555i5 C551« 1^5 ^lt I 51<35l5^C5 
’5f%C5f5 f5t5 ^f^C5 5^5 5C5 '®15$ C9HC5 C5 





^ • 

I c*tT^l c^csi^ nttn 

%? =»C?I fifc^ i 'sit*lTt'R'« *tf^'3' 

RTill '®ITC5 I 'ill C<itt^ 

atnz^, n^lii c^-c^tci»i ctRw?! 'sTt^ 

5C9f I <2tC'®I’^f ftjIC^I f^3t 'S|tC^ I ^5pTC®?l >rc«(J 

^’icsn 

^?IC^ I '®t^ ?tS5, ’F^C^ll «’t'5tC9i 

’n?rtM?l 'SITC5 c^, c^ 

fiic^ ’TfW 'siCJl^^tf^ I f’f'* C^»f'5tC5I 

'siMc«f^ »ic9r '4? «(fB^ ’itfsr ctw 

'ii^ffsi ^iw Twn c^, c^si 51^1 

'«IT?1 f^g 5<11 I ^^^'21«tt^ c^P^si^lTai ^-t^arfc^^ 

fjii[rs(5 ^T?ri 6Tl^^ I PTtr c^w ^sil ^ i 'sia- 

fTTPT ^^51 c^, c*r? 

c%m w ^’C5i ^ 5»'5aff$?( fsniw 

•top sn »ii^fei f«Fg "tf^ ^•ni f®^it '^fcg I c*\ 

^C9i?f <t^9t o?Tc^ *iK^ Jtl, c’Ttwi nf^ fjtw Cf[ 

mwg I OFtRl «lt‘Kf^—^ifrni 

( Bergson ) "elan vital* ^CTCgH—=11 

«(f6®t «?1^^2i‘fT^ «rf»itoni ^fcg '^5jt«o i 


idbr 



c»w 


fapKl ^5^'^ ’itJrf?, atc^ 'surai^cflf^ 

f'srhrtc<f?i c^Ftcad 

s(^i *rc'?; 'aitsrtw?i fs^i ^ 

C^ttan 3rrf^^i>f?l^ fa[f%'C^ 'eaw ^Tit i 

«rra«:^ c*tc?if5 ^ ^ 

C?t5jl1 ain I ap^f^srfu « aitlf^srt;? 

c^c^ *ttc?i m I arr%Tl Tfc'p '« 

W?, ^W?I »l^irl 

^5tw<i « >iT5lTfw^ aJ^M 

*rra, ^5tw^ aita« ^1 ’3R‘f^ W«n 

c^Tcarl f^5lf5$ ?tfb^ aK«« '««tC’l ^^ 1 

'su?t-‘a^l5 ^t«(1 'sitc^ i 

C>t^ ^’C3I >il-f^^CK 'srfarfw? ^'8*^7 I 'arraign 

f^c^al ^Wc«RI aiaiartf^* ^aaf»f«. 

PIC® ntc^ m I ^iittwTi ^ (Pi«ittJ7 

’ftajT?^ I ^fjw-sttar aitnc® *rffa i 

ai afT*! i), «ii^ ajt?R f^®TJ7 ^«rc;i1 fwc® 

mac^ a’CT ^icn ^ m i v^wc® ca ^rw^, 

faBfa’f I a[fa5ta ^ata a'staari ^aia i 







